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EDITORIAL. 


THE PROHIBITION ENACTMENT AND THE TREASURY 
REGULATIONS FOR ITS ENFORCEMENT. 


The pamphlet “Regulations 60’ of the Bureau of Internal Rev- 
enue, has been issued to cover the manufacture, sale, barter, trans- 
portation, importation, delivery, furnishing, purchase, possession, 
and use of intoxicating liquor under Title II of the National Prohi- 
bition Act of October 28, 1919, commonly spoken of as the Volstead 
Act. The purpose of this Title of the law is to provide for the en- 


forcement of the Eighteenth Amendment of the Constitution of the 
United States, and the regulations now promulgated by the Fed- 
eral Prohibition Commissioner are issued by virtue of the authority 
conferred upon the Commissioner of Internal Revenue by that Act. 

Those engaged in the drug business, either as pharmaceutical 
manufacturers. as wholesale or retail druggists, or as dispensing 
pharmacists, must again apply themselves to the studying of another 
series of regulations. In the recent years, it would seem that the 
series of Departmental regulations and of supplements, amendments 
and rulings have followed so closely that a large portion of their time 
has been consumed in becoming acquainted with the requirements 
so as to comply therewith and avoid unintentional violation. 

Physician and pharmacist alike will be compelled to unlearn 
some of the procedures which but recently they were compelled to 
follow in compliance with prior regulations, as the present issue of 
decrees materially changes a number of the former promulgations. 
This will become a matter for further confusion and considerable 
annoyance. We are brought to realize that the laws of our country 
are not like those of the Medes and Persians, and we must regret 
that there is not likewise more stability shown in Departmenta 
regulations. 
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In the prior regulations, the pharmacist was given a choice of ten 
formulas for the medication of alcohol for sale for bathing purposes 
or as antiseptics without prescription, in quantities of less than one 
pint. Under the new regulations, he becomes restricted to the use 
of seven formulas. The two most commonly used formulas (car- 
bolic acid 1 part, alcohol 99 parts; and formaldehyde 1 part, alcohol 
250 parts) with which physicians and patients had become acquainted 
are now omitted from such permissible formulas. He must now re- 
peatedly explain why acts and sales heretofore made and complying 
with official orders are now forbidden by edict from the same de- 
partment. Formerly, he was forbidden the privilege of preparing 
such medicated alcohol in advance of order and then only in the re- 
stricted amount of purchase limited to one pint, now the wholesale 
druggists may so médicate alcohol and sell this in any amount to 
holders of permits to purchase, including retail druggists, pharma- 
cists, Turkish bath establishments, and any person desiring to pro- 
cure such medicated alcohol for legitimate external use may obtain 
a special permit to obtain same in any quantity desired. 

T. D. 2788 denied the pharmacist the right to sell distilled spirits 
and wines for internal use as medicine even on a physician’s pre- 
scription. T. D. 2881, issued a few months later, provided that 
“physicians may prescribe wines and liquors for internal use, or 
alcohol for external use, but in every such case each prescripition 
shall be in duplicate, and both copies be signed in the physican’s 
handwriting. The quantity prescribed for a single patient at a given 
time shall not exceed 1 quart,”’ and declared ‘‘all prescriptions shall in- 
dicate clearly the address of the patient, the date, the condition or 
illness of the patient and the name of the pharmacist to whom the 
prescription is to be presented for filling.’’ According to the present 
rulings, and the law, the physician who has a permit to prescribe 
liquors may prescribe for a patient under his care not more than 
one pint of spiritous liquor to be taken internally within any period 
of ten days and he need not state on the prescription the condition 
or ailment for which the liquor is prescribed nor the name of a phar- 
macist who is to dispense the prescription. It is thus seen that in less 
than one year’s time there have been three different regulations pro- 
mulgated as to prescriptions, and it is not at all strange that the 
busy physician and pharmacist should be confused by these fre- 
quent changes. 

The official form on which the prescriptions for liquors 
must hereafter be written assign so much space for the data 


nh 


% 


met 


. Pharm. 
AMebruary, 1920. Editorial. 71 


required that scarcely sufficient space remains for the prescription 
proper and the directions and the physician will be compelled to 
write in a small handwriting or to abbreviate in order to get this 
necessary matter within the space allotted therefor. The book of 
records required of the physician must show the date of issue of each 
prescription, amount prescribed, for whom and the purpose or ail- 
ment for which it is to be used and the directions stating the fre- 
quency and the dose. The official record book that is being supplied 
to physicians for such records has on the initial page the printed 
rules and regulations and a sample of the record that is expected. 
This type prescription directs as a dose for the 8 ounces of whiskey 
directed, ‘“‘a wineglassful.’’ It is not presumed that this was in- 
tended by the prohibition officer as advisory for an average medicinal 
dose and yet the matter is too serious to suspeet a pun on the needs 
of sick mortals. 


The drug trade and other manufacturers whose business compels 
the use of pure alcohol or other distilled or vinous spirits were given 
assurance that the regulations that would be framed under this act 
would be reasonable and bear in mind the needs of medicine and 
that no unnecessary restraint or hindrance would be placed in the 
way of these industries or professional practices. The regulations 
as promulgated are disappointing in many respects and would appear 
as if a studied attempt had been made to drop wherever possible a 
monkey-wrench into the machinery of the medical practice and the 
industries associated with the drug trade. 


The manufacture of medicines must be considered as preéminently 
a “lawful industry’ and the title of this Act states that one of the 
purposes that Congress had in mind was “‘to insure an ample supply 
of alcohol’ and ‘‘to promote its use in scientific research and in the 
development of lawful industries.’’ It would seem that the officials 
in the framing of the regulations had in mind the surrounding of the 
procuring of alcohol for such essential industries with as much red 
tape as possible and to impede rather than facilitate their manufac- 
ture and to promote industrial development. As the Department 
has absolute control of the granting of permits to buy and use such 
liquors and each purchase can only be made subject to the approval 
of the application to withdraw, and the permit may be revoked and 
severe penalties imposed for misapplying the alcohol so withdrawn 
it would seem that the officers of this bureau have ample means of 
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protecting against fraud and the punishment of violations without 
the need for unnecessary exhibitions of bureaucratic authority. 

Congress in each of its conservation and prohibition enactments 
and likewise in the wording of the Eighteenth Amendment, rec- 
ognized the need for distilled spirits and wines for medicinal purposes 
and exempted such and made special provisions for a less tax thereon 
as being used for non-beverage purpose. It is inconceivable that, 
in the light of such action and in this enlightened country, restric- 
tions such as this law and the regulations provide should hamper the 
legitimate practices of medicine and pharmacy. 

The procuring of the necessary supplies of alcohol by the phar- 
macist must at timesprove a hardship and may even imperil the lives 
of many people. Before his order for this essential ingredient in 
many of his preparations can be filled, he must make application 
in triplicate and an additional copy must be made of the application 
for each carrier through whose hands the shipment must pass and 
after he has made affidavit thereto and obtained the approval of 
the prohibition director of his district he may send these with his 
order to the vendor. If the pharmacist is situated in the same city 
as the prohibition district officer or in a nearby city such a procedure 
may not entail any great delay. If, however, his business is located 
in a commnuity some distance away from the office of the district 
prohibition officer, several days may elapse before his application 
can be honored and reach the source of his supply. In the event of 
an epidemic, such as the recent experiences with influenza, he may 
find his stock of necessary medicines exhausted and the immediate 
renewal impossible because of the delay in securing supplies of al- 
cohol. 

As we have studied the recent laws and the regulations of the 
Federal Departments we have been compelled at times, against our 
will, to criticise the lack of knowledge of fundamental facts and the 
inconsistencies and incongruities that have been incorporated therein. 
The Volstead Act and “‘Regulations 60” are no exceptions and contain 
much that is false. inconsistent and subject to criticism. 

A great need of the time is that Congress in the framing of enact- 
ments should accept the advice of reliable, experienced manufac- 
turers, business men and the professions concerned in the legislation 
rather than the baseless opinion and guidance of fanatics and radicals 
and their hired propagandists. Many recent enactments and de- 
partmental regulations contain statements that are not in accord 
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with established scientific facts or common sense and some that 
border on the ridiculous and that such should appear in the statutes 
of the Federal Government is certainly not creditable to the Amer- 
ican law makers. These but accentuate the need for a broader- 
minded statesmanship that will solicit the advice of those whose 
experience, ability and actual knowledge qualifies them as safe 
advisers. ‘The tendency has been to pass acts of Congress that the 
proponants have not even been able to explain and to leave entirely 
too much to the “regulations to be framed” by a department or an 
official. As a result there has developed a marked trend toward 
interpreting the law and interpolating sentences and clauses therein 
by the departments and the regulations are in some cases viewed 
as the law to the exclusion of the intent of Congress. Itis time that 
Congress found itself again and assumed its prerogative as the law- 
making body and framed its acts in language that is clear and ac- 
curate and leaves no doubt that the sole duty of a department is 
the enforcement of tne provisions in accordance with the law’s 
intent. 

No sound explanation has as yet been given as to the meaning 
of the words “unfit for use for beverage purposes’ as used in this 
Act in connection with medicinal preparations of the U. S. P. and 
N. F. or the Homeopathic Pharmacopoeia, or to medicines, toilet, 
medicinal and antiseptic solutions and flavoring extracts. The 
attempt of the regulations to interpolate does not clarify the wording 
of the act. The development of the art of pharmacy has been to 
make pharmaceutical preparations pleasant and their efficacy 
quite often is traced to palatability that makes the medicine so 
inviting that it will be taken regularly and retained. ‘This has been 
the trend of modern medicine and it is inexplicable that Congress 
should have been ignorant of this or that it aimed to destroy rather 
than ‘‘promote the development” of medicine and pharmacy. 
The purpose of the law is evidently to exempt the use of alcoholic 
liquors as medicines or when used in the preparation of medicines so 
as to comply with the provisions of the Amendment. 

The Commissioner has exercised the authority vested by de- 
claring in the regulations that eighteen of the preparations of the 
U.S. P. and N. F. are held to be fit for beverage purposes. Further,. 
that while distilled spirits and wines may be used in their manufac 
ture these preparations may not be used or disposed of except in th 
manufacture of other preparations or medicines which are unfit 
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for beverage purposes. The list consists mainly of vehicles for the 
administration of disagreeable medicines, and the fact that their 
inclusion in the Pharmacopoeia or Formulary is proof of such general 
use in medicine throughout the country that it was necessary to es- 
tablish standard formulas, makes no impression upon the attitude 
of the commissioner. By further injudicious extension of authority 
this list might be extended many fold by the inclusion of other titles. 
It would appear to the layman that the plain duty of the enforcement 
officers was to punish every violation of the use of these as medicines 
and not to take a course that will detract from their proper use as 
medicines. 

In the promulgation that tartar emetic must be used as a de- 
naturant for bay rum the commissioner has declared what we be- 
lieve is a dangerous precedent. ‘To insist that such a toxic substance 
as a soluble salt of the poisonous metal antimony shall be added to 
bay rum that is extensively used for bathing infants and invalids 
and as a vehicle for applications to the scalp and skin is laying a 
multitude of death traps and it will be fortunate indeed if serious 
accidents do not occur through this action. We urge that physicians 
and especially dermatologists be advised of this medication so that 
they may select some other vehicle in place of antimoniated bay rum. 
A thorough scientific investigation should have been made to deter- 
mine the effect of tartar emetic upon the skin, hair and organs of the 
body. ‘The chemical analogy existing between antimony and arsenic 
is so close that similar chronic poisonous effects and depilatory action 
may be anticipated. 

The Departments of the Federal Government are not working 
in harmony. ‘The Bureau of Chemistry is rightly prosecuting for 
adulterations manufacturers whose medicinal preparations deviate 
from the standards laid down in the U. S. P. and N. F. and the most 
vicious form of adulteration is the addition of a poisonous or dele- 
terious substance. The U. S. P. and N. F. fix the legal standards 
for alcohol and for compound spirit of myrcia and if these are sold as 
medicines “‘for internal or external use’ they are classified under the 
Federal Food and Drugs Act as drugs and must comply with the 
“standard of strength, quality or purity as determined by the test 
laid down in the United States Pharmacopoeia or National Formu- 
lary official at the time of investigation.’”” The Pharmacopoeia lays 
down a standard for alcohol and all alcohol sold for use as a “‘drug”’ 
must comply with that standard. The National Formulary lays 
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down a standard for compound spirit of myrcia and all compound 
spirit of myrcia sold as a “drug’’ must comply with that standard. 
The law does not recognize as the standards of strength, quality and 
purity the U. S. P. or N. F. products plus the addition of bichloride 
of mercury, formaldehyde, tartar emetic or other poisonous or dele- 
terious substances, and the additions to alcohol and bay rum directed 
in the regulations unquestionably are adulterations as they cause 
deviations in strength, quality and purity from the legal standards. 
The Bureau of Internal Revenue is thus advising and insisting that 
there must be a very general violation of the spirit and purpose 
of the Food and Drugs Act. It would appear to an observing mind 
that this was establishing a rather dangerous precedent, especially 
considering the deleterious nature of the additions named. 

The law limits the dispensing of spirits and wines to the licensed 
pharmacist and on prescription only. This indicates that Congress 
considered this as part of the professional duty of pharmacists and 
not as acts of dealers in intoxicating beverages. Nevertheless, 
the regulations again require that pharmacists filling prescriptions 
for intoxicating liquors must pay the special tax as liquor dealers 
and keep the special retail liquor dealer tax stamp conspicuously 
posted. A new feature of the regulations is that pharmacists shall 
keep a record on a specified form of all intoxicating liquor received 
and disposed and make monthly reports of all such transactions. 


The pharmacists will probably have considerable trouble in 
getting the physicians to understand the provisions relating to the 
method of writing the prescriptions and keeping the records required 
and the limitations to the quantity and uses of such distilled spirits. 
The physician is prohibited from prescribing liquor for his personal 
use and the pharmacist must refuse to fill such prescription if pre- 
sented. Physicians must file application and obtain permit to pre- 
scribe. The prescription must be written on the official form supplied 
in book form by the Commissioner and contain all the data required 
and he must keep a copy thereof on the stub and the records in book 
form in the official record book supplied. He is limited to pre- 
scribing for persons upon whom he is in attendance and after care- 
ful physical examination of such person. Not more than one pint 
of spiritous liquor may be prescribed for the same person within any 
period of ten days. The liquor so procured may only be used for 
medicinal purposes by the person for whom prescribed. The pre- 
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scription can be filled but once and must be indorsed by the pharma- 
cist “‘as cancelled’”’ upon being filled and filed on a special file. 

Physicians are permitted to purchase on permit without bond 
not more than six quarts of liquor during any calendar year to be 
administered to their patients only in quantities necessary to afford 
relief at the time of administering and may not sell or furnish the 
same to such person or to any other persons. 

A special regulation permits physicians of the homeopathic and 
eclectic schools to secure on a blanket form good for go days, supplies 
of alcohol and potencies and dilutions and such physicians can re- 
ceive without bond not in excess of 15 gallons of alcoholic prepara- 
tions during any one calendar year. ‘The reason for such special 
regulation and discrimination in favor of the dispensing physicians 
of these schools is not clear. Under the prior regulations all dis- 
pensing physicians of any school were required not only to obtain 
permits but likewise to give bonds with the exception that not ex- 
ceeding 2 drachms of any attenuation, potency or dilution could 
be purchased at a time by anyone without filing bond or obtaining 
a permit. It is hard to reconcile as consistent promulgations from 
the same bureau within one year regulations that fix such a wide 
variation in limits to do the same act legally as 2 drachms and 15 
gallons. An expansion of 7,680 times in so short a space of time is 
indeed hard to explain on rational grounds. G. M. B. 


OFFICERS-ELECT OF THE AMERICAN PHARMACEUTICAL 
ASSOCIATION. 


The Board of Canvassers met in Chicago on January 21, to can- 
vass the ballots received in the election by mail. Their report 
shows the following officers elected for the year 1920-1921: 

President, Charles Herbert Packard, Boston, Mass. 

First Vice-President, E. Fullerton Cook, Philadelphia, Pa. 

Second Vice-President, Charles E. Caspari, St. Louis, Mo. 

Third Vice-President, W. P. Porterfield, Fargo, N. D 

Members of the Council to serve for three years: Harry B. 
Mason, Detroit, Mich.; Lucius E. Sayre, Lawrence, Kan.; Frederick 
J. Wulling, Minneapolis, Minn. 

Mr. Charles Herbert Packard, the president-elect, is a practical 
pharmacist owning two stores in the city of Boston. He was born 
in Amherst, Mass., 1863. His education was received in the public 
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schools of Boston and at the Arms Academy. He entered upon his 
pharmaceutical career in 1880 and was graduated from the Massa- 
chusetts College of Pharmacy in 1892. He has taken a very active 
interest in the affairs of his alma mater and has been a trustee of 
the college since 1904 and its president since 1909. 

Mr. Packard is an indefatigable worker in all of his association 
connections and with energy and marked ability has filled many 
positions of honor and responsibility. He was the first president 
of the New England Branch of the A. Ph. A. and filled this position 
for three years. He has been a member of the Boston Retail Drug- 
gists’ Association since that association was organized and has con- 
tinuously held the office of treasurer thereof. 

He was elected president of the Massachusetts Pharmaceutical 
Association in 1907. He has been a faithful attendant at the meet- 
ings of the American Pharmaceutical Association. In 1911 he was 
the local secretary at the Boston meeting and served as third vice- 
president in 1912 and second vice-president in 1914 and in 1913 was 
chairman of the general committee on membership and organized 
a campaign for membership. 

He has been active in Masonic circles and also in other fraternal 
organizations and has been prominent as one of the progressive 
citizens and business men of his city, taking an active interest in 
civic affairs. 


MEETING OF THE A. PH. A. EXECUTIVE COMMITTEE. 


The first meeting of the Executive Committee of the Council of 
the American Pharmaceutical Association was held at the Planters 
Hotel in St. Louis, the opening session being scheduled for 10 A.M. 
Saturday, January 31. Those present were Lewis C. Hopp, Presi- 
dent L. E. Sayre, Dr. J. H. Beal, Dr. H. M. Whelpley, Secretary 
Joseph W. England, William B. Day, George M. Beringer and some 
of the sessions were attended by Prof. Charles H. LaWall and F. W. 
Meissner, Jr., who had been in attendance at the meeting of the 
Board of Trustees of the U. S. P. at the same hotel, that had just 
adjourned. 

The Committee held almost continuous sessions for two days 
and gave careful consideration to the numerous questions that had 
been referred to them. It is believed that the wisdom of this inno- 
vation in the procedure of the American Pharmaceutical Associa- 
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tion, by which questions of importance can be referred to a committee 
selected because of their experience, breadth of view and keen interest 
in the welfare of pharmacy, was demonstrated. ‘The various prob- 
lems presented were discussed in this round-table conference with 
intense interest and viewed from many angles and without the dis- 
turbing interferences that usually occur at the annual conventions 
or large gatherings. It was apparent that preconceived ideas gave 
way to logical conclusions arrived at by careful deliberation to de- 
termine what were to the best interests of the Association and to the 
advancement of pharmacy. 

The much discussed subject as to the financial problems of the 
Association and the changes proposed in its several publications 
and activities having been referred to this committee was considered 
very carefully and every phase of the arguments was given due 
consideration. The committee concluded that the American Phar- 
maceutical Association could not curtail its activities in the least, 
that its services in behalf of the progress of pharmacy called for 
extension rather than contraction in any way. On the other hand 
it was very apparent that the cost of publication and the management 
of the work of the Association had very materially increased and that 
there was no likelihood of any early decline and retrenchment. 
No industry could expect to continue successfully for any length of 
time under pre-war prices and conditions. The A. Ph. A. has con- 
tinued for upwards of fifty years, continually extending its service 
in the interest of pharmacy, without any advance of cost to its mem- 
bership. The existing conditions required that each member should 
bear his just proportion of the necessary increased cost of manage- 
ment and the consensus of opinion was that the membership would 
cheerfully accept the recommendation of the committee that com- 
mencing with 1921 the dues of the Association should be made $7.50, 
and that there should be no curtailment in the efforts and services 
rendered by the A. Ph. A. Parenthetically, it might be said, that 
the ideas advanced by the committee at this conference, if adopted, 
will materially broaden the scope of its activities. Unless the signs 
fail, pharmaceutical and drug trade circles will in the future hear 
much more of these suggestions. 

The several propositions for minor changes in the Journal of the 
A. Ph. A. were taken up and it was found that some of these had 
already been adopted and others were in process for acceptance 
with such modifications as had to be made. The Committee on 
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Publication welcomed constructive criticism that will improve in 
any way the publications of the Association. 

The subject of paramount importance considered by the executive 
committee was the creation of a nation-wide movement for pharma- 
ceutical research. ‘This movement is destined to be a potent factor 
in the development of the professional aspect of pharmacy and like- 
wise of incalculable value to the public welfare. 


The committee appreciated that much has already been accom- 
plished by the studies of individual pharmacists and the efforts of 
the faculties of some of the schools of pharmacy. ‘The numerous 
contributions thus made to our knowledge of remedial agents but 
open to view the ever-widening field awaiting pharmaceutical re- 
search. Our knowledge of but very few of the drugs that are in 
extensive use and daily prescribed can be said to be complete. The 
advances in medicine, chemistry and the collateral sciences are 
adding constantly new materials to the innumerable drugs and chem- 
ical substances that are used as remedial agents and require thorough 
investigation from the viewpoint of pharmacy. 


The systematic investigation of the processes of pharmacy, the 
sources and methods of preparation of many drugs, their composi- 
tion and the valuable therapeutic and economic constituents, their 
extraction, estimation, standardization and their therapeutic ap- 
plication are some of the avenues open to pure pharmaceutic re- 
search or to investigations in collaboration with collateral research. 
The need is that this broad field open to pharmaceutic research 
should be exploited not by individual or by sporadic efforts of com- 
mittees too often lacking in both the necessary moral and financial 
support but by a comprehensive development carefully planned 
and systematically carried on. 


The various endowments for research already created or in con- 
templation have given little or no consideration to the needs of 
pharmacy and the importance and possibilities of the benefits that 
would accrue to the world’s welfare and progress from systematic 
scientific investigations in the field that is peculiar to pharmacy. 
There is open to pharmacy a vast domain for research that is sep- 


arate and distinct from the specialized fields occupied by the es- 


tablished research endowments. The various pharmaceutical and 
drug trade organizations have long recognized this and through the 
medium of various committees have individually aimed, to the ex- 
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tent of their ability, to stimulate and promote pharmaceutic re- 
search and many valuable contributions have resulted from their 
efforts. 

The executive committee are convinced that the time is fully 
ripe for the crystallization of the sentiment favoring a distinct 
pharmaceutical research and the combination of the various interests 
that have been working in that direction into a united movement and 
concerted action to bring this about. ‘They propose that the Ameri- 
can Pharmaceutical Association shall take the initiative and propose 
the establishment of THE AMERICAN PHARMACEUTICAL RESEARCH 
ENDOWMENT. ‘The purpose of which shall be to promulgate, system- 
atize and coérdinate scientific investigations in the special fields open 
to pharmacy so that investigators may be stimulated and scientific 
studies carried on in the most effective manner in order that the 
greatest volume of accurate knowledge may be collated and the 
greatest benefit accrue to mankind. 

The plan proposed is that all of the national pharmaceutical, 
drug and chemical organizations shall be invited to join in the foun- 
dation of the Research Endowment; that the management and con- 
trol of the funds and the research shall be under the direction of a 
Board of Trustees to be composed of one representative selected 
by each of the organizations joining in the incorporation and foun- 
dation of the endowment. Contributions, donations and bequests 
to this endowment are to be solicited from corporations, firms and 
individuals. These shall have the privilege of endowing special 
professorial chairs, fellowships or to make contributions to be ap- 
plied toward any particular line of investigation desired. The 
trustees shall have power to invest and reinvest the funds and se- 
curities of the endowment, to select a director of research and to 
organize a staff of assistants, students and investigators, to make 
grants and awards, to acquire by rent, purchase or acceptance, 
suitable offices, buildings and grounds and the equipment needed; 
to organize such a force of clerks and assistants as may be necessary 
and to perform all acts required for the carrying into effect the work 
and plans of the endowment. 

The broad view taken and the comprehensive plan thus outlined 
is presented to the pharmacists of America and to the public who are 
to reap the greatest good therefrom with the expectation that it 
will receive careful and critical consideration. It is a basic plan on 
which the various drug trade organizations and scientific bodies of 
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pharmacy should be able to effect a permanent, strong and well- 
rounded-out plan for the systematic development of scientific 
research along lines that are very properly claimed as the distinct 
field for the investigations of scientific pharmacy. The fact that 
while it is to be advocated by the American Pharmaceutical Asso- 
ciation no one organization will have a predominating voice in the 
management but that each association or interest joining in the 
foundation will have an equal share in the responsibility of man- 
agement and in the working out of the details of the plan, is a strong 
point in its favor as it is at once removed to the high plane of a 
truly altruistic movement that should merit endorsement and the 
hearty support of all. 


IONIC DISSOCIATION AND HYDROGEN-ION 
CONCENTRATION. 


By FREEMAN P. Stroup, Ph.M., 


PHILADELPHIA, PA. 


Aristotle is credited with having once said, “‘Nothing can be 
positively known and even this cannot be positively asserted.”’ 
The chemist who reviews the various theories that have been ad- 
vanced to explain chemical composition and chemical reactions is 
inclined to believe the old philosopher was right, at least in so far as 
the statement applies to things chemical. If we could see the ul- 
timate particles which make up what we call matter, and could study 
their movements, we could be more positive in our conceptions. 
Man is a theorizing animal, and that which he cannot see he tries 
to explain by imagining things about it. Such has been the history 
of chemical theory. 

The greater the number of facts that can be consistently explained 
by one and the same theory the greater the probability of its being 
true. The Ionic Theory consistently explains so many things which, 
before its promulgation by Arrhenius, were inexplicable by any of the 


theories previously held that, though there are yet some known facts. 


which do not seem to be in accord with it, chemists generally accept 
it as being the true one. It is not my intention at this time to go 
into a discussion of the facts that either demonstrate its truth or 
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tend to discredit it, as these are taken up with more or less detail 
by most of the textbooks on general chemistry which have been 
published or thoroughly revised during the last ten or fifteen years. 

As we study chemical compounds we find that some, when dis- 
solved in certain liquids (water, in particular), conduct the electric 
current in proportion to the concentration of the solution, while 
others do not. ‘To the class of substances which conduct the current, 
hence called “electrolytes,” belong the three great classes of com- 
pounds—acids, bases and salts. 

According to the Ionic Theory, electrolytes, when dissolved in a 
so-called ‘‘dissociating solvent,’’ decompose wholly or in part— 
dependent upon the nature of the substance and the concentration 
of the solution—into two sets of particles or molecules, the members 
of one set being charged with positive electricity, the members of 
the other set being negatively charged, and the number of positive 
charges just balancing the number of negative charges, the solu- 
tion being electrically neutral. These charged particles are called 
“ions” (meaning wanderers), those of positive charge being known 
as “‘cations,”’ those of negative charge, ‘‘anions.’’ When an electric 
current is caused to pass through such a solution the cations move 
toward the negative electrode (the ‘‘cathode’’) and the anions move 
toward the positive electrode (the ‘‘anode’’) of the decomposing 
cell, there losing their charges and either separating as elements or 
forming new combinations with the water of the solution or with 
some substance in the solution. Electrolytes are frequently called 
“‘jonogens.”’ 

Acids may be defined ionically as compounds which, when dis- 
solved in a dissociating solvent, such as water, yield hydrogen ions, 
frequently called ‘‘hydrions.”’ 

Examples: HCl = H+ + Cl-; HNO; = H+ + NO;~; HeSO, = 
Ht + Ht + SO.--. 

The hydrions are the cations, the Cl, NO;:, SO, ete., are the 
anions, sometimes called ‘‘acid ions” to correspond with the old 
designation ‘‘acid radicals,’’ as well as to make the matter more easily 
understood by persons familiar with the older theories. 

Bases may be defined ionically as compounds which, when dis- 
solved in a dissociating solvent, yield hydroxyl (OH) ions, also known 
as ‘“‘hydroxidions.” 

Examples: KOH = Kt + OH™-; Ca(OH). = Cat*+ + + 
OH~; NH,OH = NH,*+ + OH-. 
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The hydroxidions are the anions, while the K, Ca, NH, etc., are 
the cations, sometimes called ‘“‘metal ions,’’ for reasons similar to 
those given under acids. 

Salts may be defined ionically as compounds which, when dis- 
solved in dissociating solvents, yield cations other than hydrion 
and anions other than hydroxidion. The cations of salts are the 
cations of bases and the anions are those of the acids. 

Examples: NaCl = Nat + Cl-; Ca(NO;)2 = Ca++ + NO;- 
-t- NO37; (NH,4)2SO4 NH,t NH,t 

From the examples given it may be seen that ions may be either 
single atoms or groups of atoms, but they differ from the atoms of 
elemental molecules in having radically different properties because 
of the electric charges which they hold when in the ionic form. 
Hydrogen, for example, has very different properties as an ion than 
it has asa gas. Oxygen (acid former) was so named because it was 
once thought that oxygen was necessary for acidity, but it now appears 
that hydrogen in ionic form is necessary for acidity, and the greater 
the degree to which an acid ionizes the more pronounced its acid 
properties. In like manner it appears that hydroxidion is necessary 
for alkalinity. 

The extent to which compounds ionize when passing into solu- 
tion is dependent upon temperature and the degree of concentration 
of solution, and varies with the composition of the substance. Such 
acids and bases as ionize freely are known as “strong acids’ and 
“strong bases,’’ respectively, while those which ionize but slightly 
are said to be ‘‘weak.” Salts of “‘strong’’ acids with “strong”’ 
bases, those of “‘strong’’ acids with “‘weak’’ bases, those of ‘‘weak”’ 
acids with ‘‘strong’’ bases all ionize freely; and even those of “‘weak’’ 
acids with ‘‘weak’’ bases ionize quite appreciably. With but few 
exceptions, salts ionize more freely than the acids and bases to 
which they are related. Salts of the type Me’X’ ionize most freely, 
those of the types Me2’X” and Me”X,’ ionize less freely, and those 
of the type Me”X” still less for a given concentration of solution. 

In concentrated solutions we may have both molecules and ions, 
the former predominating; in rather dilute solutions we may have 
both, with the ions predominating; while in very dilute solutions we 
may have ions only. The extent to which a compound dissociates 
when dissolved in a dissociating solvent may be determined from the 
freezing point, the boiling point, the osmotic pressure and the 
electrical conductivity of the solution as compared with the same 
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constants for the pure solvent. The conductivity method is the 
one most used, though results calculated from all agree closely in 
practice. 

A tabular arrangement of some of the common acids, bases and 
salts, with data showing the degree to which they ionize under simi- 
lar conditions is instructive. The figures given show percentages 
of dissociation at 18° C., and, except where otherwise indicted, are 
for normal (N/1) aqueous solutions: 


Substance. Per Cent. Dissociated. 
Potassium Hydroxide. 77.0 
Disodium Phosphate 83.0 
67.6 
0.17 
0.17 
0.01 
Calcium Hydroxide (saturated solution)............... 90.0 


Most chemical action, possibly all chemical action, is between 
ions and not molecules. 

Hydrion holds its charge less firmly than most cations of bases. 
This explains the action of acids on metals where hydrogen gas is 
liberated as the metal goes into solution. Hydrion loses its charge 
and becomes free hydrogen while the metal takes the charge, be- 
comes ionic and passes into solution. 

Example: Zn + H+ + Ht + SO.-— = Zn*t+ + He + SQu--. 

Hydroxidion OH~ holds its charge less firmly than almost any 
other anion except chloridion (Cl~), bromidion (Br~), iodidion 
(I~) and their like. 

Highly concentrated acids, even the so-called ‘‘strong’’ acids— 
hydrochloric, nitric and sulphuric—have little or no action on metals 
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which are easily attacked by dilute solutions of the same acids. 
A familiar example is the behavior of sulphuric acid on iron. The 
diluted acid attacks the metal readily with the liberation of hydrogen 
gas, while the highly concentrated form of the acid has so little action 
on the metal that iron is used in the construction of tanks, tank 
cars and other containers for the storage and transportation of this 
acid. The same is true of hydrochloric and nitric acids. 

Reference has been made to the fact that the extent to which a 
compound dissociates in solution may be determined by conductivity 
methods. ‘The more ions in a given solution the better it will con- 
duct the electric current. As a solution containing molecules and 
ions is diluted its conductivity increases until a certain point is 
reached, complete ionization, after which the conductivity decreases 
with further dilution, as the number of ions in a unit volume of solu- 
tion becomes less. 

The relative conductivity of several substances in solution are 
here given for study. 


Gram- Molecules in 1000 Gms. Water. HNOs HCl KCl NaCl 


Reference to the table shows that solutions of acids are much 
better conductors than solutions of salts of the same concentra- 
tion, and it has been shown that bases give solutions intermediate 
in conductivity. Among the electrolytes “‘strong’’ acids are the 
best conductors, with ‘‘strong’’ bases next and salts the slowest. 
This is explained when one compares the relative velocities of their 
ions, hydrion being the swiftest, hydroxidion next in speed, and 
other ions slower, in any given solvent and under any given driving 
force. Compare the following figures which show the relative 
velocities of several common ions at 25° C.: 

H ion, 325; OH ion, 170; Na ion, 49.2; K ion, 70.6; Cl ion, 70.2. 
The velocity of an ion in any given solution is independent of the 
nature, number or condition of other ions present in the same solu- 
tion, an important fact in hydrogen-ion concentration determina- 
tions. 

While metals are better conductors at high temperatures than 
at low temperatures, the reverse is the case with electrolytes. It 
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is believed by some that at absolute zero conductivity would be 
infinite. 

The neutralizing value (strength) of acid and base is usually 
determined by titrating a solution of one with a standard (so-called 
“Volumetric’’) solution of another of opposite chemical character, 
the point of neutrality being determined, more or less accurately, 
by having in the solution which is being titrated a small quantity of 
a so-called “‘indicator,”’ usually an organic compound, which shows 
by change of color the presence of a slight excess of the reagent being 
used for neutralization. 

In all cases of neutralization, whether of an acid by a base or a 
base by an acid, the reaction takes place by reason of the H ions from 
the acid combining with the OH ions from the base to form undisso- 
ciated water, while the anions from the acid and the cations from 
the base remain, at least in part, as ions in solution. When the sol- 
vent is removed, generally by evaporation, these ions combine to 
form molecules of a salt. As one writer has expressed it: 

“In every case of neutralization the products are: 1. Undissoci- 
ated water. 2. A solution containing cations from the base and 
anions from the acid. 3. Energy in the form of heat.”’ 


With strong acids and strong bases in dilute solution the heat 
from gram-equivalents of each is 13,700 calories—the heat of com- 
bination of one gram of H ion with seventeen grams of OH ion. 
With the acid or base, or both, weak, the heat liberated may be 
greater or less than 13,700 calories, heat being taken up in some cases, 
and given off in other cases, in the ionization of molecules which were 
undissociated when the process of neutralization was begun. 


It has been estimated that three-fourths of all known chemical 
reactions involve the formation of water, and if these were eliminated 
from our chemistry we would have but little on which to build a 
science. 


There are two theories with reference to what takes place when 
an organic indicator changes color in acidimetry and alkalimetry. 

The one held by Ostwald is that, under one set of conditions, 
only molecules of the indicator (with its characteristic color) exist 
in the solution, while, under opposite conditions as to acidity or 
alkalinity, a salt of the indicator (formed when the excess of reagent 
is added) undergoes ionization, the new color being that of a com- 
plex ion from this salt. Most indicators are weak acids, and accord- 
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ing to this theory, the color of their neutral or acid solutions is due 
to molecules of the indicator, while in alkaline solutions their wholly 
or partly ionized salts exist, with a different color because of these 
ions. 

The other theory, advanced by Stieglitz, and quite generally ac- 
cepted by physical chemists, is that in passing from acidity to alka- 
linity, or vice versa, there is a chemical change within the molecule 
of the indicator to form a new compound which, structurally, differs 
from the original substance only in the arrangement of atoms and 
atomic groups (a so-called ‘‘tautomeric compound’). Generally 
the ‘‘lactoid” group —CeHs— group becomes the “‘quinoid” group 
=C.H.=, or vice versa, one of these being called a ‘“‘chromophoric’”’ 
group. The compound with the lactoid group has one color, that 
with the quinoid group another color. 

Of the rather large number of substances which may be used as 
indicators we find that few of them change color at the same stage 
of acidity or alkalinity, hence cannot be used interchangeably in 
many processes involving neutralization, particularly those where 
results approaching exactness are desired. 

Hildebrand! gives in tabular form the relative values of a lot of 
those in more or less general use, the values being expressed in terms 
of hydrogen-ion concentration, explained more fully further on 
in this paper. From this table the following data were taken: 

Cochinea!. Yellow at 10~‘, yellow-pink at 10~°, lilac at 10~®. 

Litmus. Red at 10~5, red-violet at 10~°, violet at 10~7, blue at 
1078, 

Methyl Orange. Rose at 1.0, orange at 10~‘, yellow at 107°. 

Phenolphthalein. Colorless at 1078, red at 107°. 

Methyl Red. Red at 107%, pink at 107°, yellow at 107°. 

Inasmuch as 107? is the figure for neutrality and those with in- 
dexes of less than ~’ indicate acidity (increasing as the index de- 
creases) and those with indexes higher than ~ indicate alkalinity 
(increasing as the index increases), it will be seen at a glance that 
indicators do not generally change color at a neutral point, but 
rather, at a definite hydrogen-ion concentration peculiar to each 
indicator. 

Since these differences exist, since, as has been shown, different 
substances ionize in different degrees, and since it is not always pos- 


1 Jour. Am. Chem. Soc., 35: 856, 1913. 
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sible easily to determine just what particular acidic or alkalinic 
compound may be present in a given solution to govern one in the 
choice of indicator to be used, it is not surprising that methods by 
which the hydrogen-ion concentration of a solution may be deter- 
mined electrometrically should be receiving so much attention as they 
are in certain quarters and among certain workers at the present 
time. There are other reasons, which we expect to give in this paper, 
for the favorable reception that electrometric processes are getting. 

Before going into any explanation of electrometric methods for 
determining the hydrogen-ion concentration of solutions it is per- 
tinent to look into some of the facts underlying them. 

Theoretically, it is impossible to get or make any substance ab- 
solutely pure, since every substance is soluble in some degree in 
every other substance with which it comes into contact, hence ab- 
solutely pure water is not obtainable. By rather elaborate methods 
of purification water has been prepared so nearly pure that a milli- 
meter cube of it was calculated to give the same resistance to the 
passage of an electric current through it as would a copper wire a 
square millimeter in cross section and long enough to encircle the 
earth at the equator a thousand times Such water, called con- 
ductivity water, has a specific conductivity of about 1ro~®, and is 
sufficiently near pure to be used in making solutions for hydrogen- 
ion determinations. Water ionizes according to the following 
equation: 

H.O = H+ + OH, but the degree of ionization is very slight, 
so that absolutely pure water at 22° to 23° C. is estimated to con- 
tain H ions of a concentration expressed at 10~7 and OH ions of the 
same concentration, which corresponds to one gram of H ions 
and 17 grams of OH ions in ten million liters. This is equivalent 
to a ten-millionth normal solution of either acid or alkali (N/10,000,- 
000). 

In any solution containing ions from a dissociated compound 
the product of the concentration of the positive ions (cations) and 
the concentration of the negative ions (anions) is a constant. The 
constant at 22° C. for pure water is, accordingly, 10~7 (for H) 
times 10~7 (for OH), or 107". 

If to a solution containing ions of a certain kind there be added a 
substance yielding ions of the same kind, the ionization of the com- 
pound which furnished the original ions will be “‘pushed back” 
sufficiently to make the product of the new concentrations the same 
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as the product of the original concentrations. This is in accord 
with the so-called “‘law of mass action.” 

This behavior of the ions may be likened to a social party at- 
tended by men and women going there in couples and ‘‘dissociating”’ 
as soon as they come together in the place where the party is being 
held. The number of chances each man has of meeting a different 
woman is one multiplied by the number of women, and the total 
number of chances of meetings, differing as to the personnel of the 
people concerned, is determined by multiplying the number of men 
by the number of women. Let us suppose there are four couples 
in the party—four men and four women. ‘The number of different 
meetings possible will be 4 times 4, or 16. Now let us suppose that 
the party is increased by the appearance of six other women each 
carrying a dog, and that two of the first four women (who do not 
like dogs) take their escorts and go home. There will be left 2 
men and 8 women and the different combinations possible will be 
2 times 8, or 16, as before. The number of couples will have been 
reduced from four to two,.the man concentration decreased by half, 
and the woman concentration increased. 

Now, let us substitute four molecules of dissociated water in a 
given volume for the four couples, and we will have four H ions and 
four OH ions. If we add to the water sufficient sodium hydroxide 
to give us six molecules of dissociated NaOH we will be introducing 
six Na ions and six OH ions, and two molecules of water will be 
formed from two ions each of H and OH, leaving only two of the 
original H ions. ‘The solution will now be alkaline from the excess 
of OH ions, but its strength may be stated in terms of hydrogen- 
ion concentration (acidity), being relatively less acid than water, 
through having in it fewer H ions (the cause of acidity) than originally. 

The following table shows various methods in use for stating the 
strength of solutions of acids and alkalies in terms of normality and 
hydrogen-ion concentration. A normal solution of an acid repre- 
sents one gram of H ions in one liter, while a normal solution of an 
alkali represents seventeen grams of OH ions in one liter. In the 
table the first three columns show the common fraction and deci- 
mal fraction methods, respectively, for indicating strengths, the third 
column numbers being abbreviated forms of those in the second 
column, while the fourth and fifth columns show two forms in use 
for expressing the H-ion concentrations. 
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N/t (acid) 1.0 1.0 1.0 1.0 
0.1 107? PH; 
N/100 0.01 0.01 Pre 
N/1000 0.001 O. O91 1073 Pu; 
N/10000 0.0001 0.031 1074 PH, 
N/100000 0.00001 O.O41 1075 Pu, 
N/1000000 (acid) 0.000001 0.051 1076 Pus 
N/10000000 

(neutrality) 0. 0000001 O. 1077 Pu; 
N/1000000 (alkali) 0.000001 0.051 1078 Pug 
N/100000 0.00001 O.O4I 
N/10000 0.0001 0.031 
N/1000 0.001 O.Ox1 1907}! PH 
N/100 0.01 0.01 107!2 
N/t0 O.1 190713 PH; 
N/t (alkali) 1.0 1.0 10714 


It will be noted that half of the numbers given in the first three 
columns represent acidity, and the other half represent alkalinity. 
The data given in the last two columns represent relative acidity, 
an N/10o0 solution of alkali, for example, having a hydrogen-ion 
concentration of PHiz, or 107”. 

_ If two electrodes of the same metal are placed in solutions of the 
ions of the same metal in different concentrations, c,; and ¢, re- 
spectively, and these solutions are placed in electrical contact, 
either through a porous partition or by means of a siphon, or even 
separated by gravity alone, there exists between the two electrodes 
a difference of potential, expressed fairly closely by the formula,! 


E = 0.000198 T/n log ¢:/c2 
where E denotes the difference of potential, T the absolute tempera- 


ture and the valence of the ions of the metal in solution. At room 
temperature, about 18° C., the formula becomes 

E = 0.058/n log [0.000198 (273 + 18) = 0.058.]| 

If the metal is silver (when ” = 1) and if c; and c2 are o.1 and 
0.001 normal, respectively, then log c;/c. = log 100, or 2, and E = 
0.116. Conversely, when E is measured, either concentration can 
be easily calculated if the other is known. It is thus possible to 
determine quite accurately even very small ionic concentrations, 
and such determinations as the solubility of the silver halides may 
be easily made. 


1 Hildebrand, Jour. Am. Chem. Soc., 35: 848, 1913. 


| 
| 

| 

| 

| 


Am. Jour. 


February, 1920. Ionic Dissociation. gI 


Now the same principle can be applied to the determination 
of hydrogen-ion concentration (acidity or alkalinity), if for elec- 
trodes we use a noble metal, like platinum or palladium saturated 
with hydrogen gas under definite pressure. These electrodes are 
usually of platinum or gold in thin sheets previously covered with 
platinum black by electrolytic methods, and so disposed in a glass 
holder that they can be kept saturated with the gas. Their action 
is the same as if the hydrogen were in solid form. If we use such an 
electrode dipping into a solution containing normal hydrion so that 
c,; = 1, and measure the difference of potential between it and another 
similar electrode dipping into a solution of which the hydrogen-ion 
concentration is unknown, the two solutions being connected, let 
us say, by a siphon containing concentrated potassium nitrate or 
chloride solution, then the unknown concentration and the difference 
of potential are related by the expression 


E = 0.058 log 1/c. 


In practice a calomel electrode (consisting of pure mercury in con- 
tact with a saturated solution of HgeCle) is used in place of one of the 
hydrogen electrodes. This involves the making of a correction in 
the final calculations, but this disadvantage is more than balanced 
by the advantages to be gained by the substitution. For measuring 
hydrogen-ion concentrations a calomel electrode, a hydrogen elec- 
trode and a potentiometer for measuring the voltage between them 
are employed. 

We have seen that all acids contain hydrogen atoms which 
when the acid is diluted with water, become hydrogen ions. Some 
acids, the so-called “‘strong” acids, are more highly dissociated in a 
solution of given concentration than are others, or, in other words, 
yield solutions of greater hydrogen-ion concentration. The organic 
acids are, relatively, ‘“weak’’ acids, but differ from each other quite 
widely at times in this respect. In many vital processes, such as, 
for example, those in which chemical changes are brought about by 
the presence, in solution or suspension, of ferments or bacteria, 
the rapidity of the action, the nature of the substances formed, 
and other factors, are apparently dependent in large part upon the 
hydrogen-ion concentration of the medium in which the changes 
are taking place, rather than upon the total acidity or alkalinity, 
as was for a long time supposed to be the case. The total acidity 
of a solution depends upon the amount of acidic hydrogen present 
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both as hydrion and in undissociated molecules of acid, and the total 
alkalinity of a solution depends, likewise, upon the amount of hy- 
droxyl (OH) present both as hydroxidion and in undissociated 
molecules of base. Hydrogen-ion concentration, on the other hand, 
depends upon the H ions alone, and its value for a given solution may 
be low when compared to the total acidity as obtained by titrametric 
methods. It is clear, then, that volumetric methods for determining 
acidity of a medium in which the concentration in H ions is the 
important factor have practically no value. This probably accounts. 
for many of the discordant results often obtained, by workers in 
bacteriological fields, for instance, where relative acidity or alkalinity 
have so much to do with the success or failure of such a process, for 
example, as that of growing a culture of a certain micro-organism 
on some particular culture medium. Two lots of culture media may 
have the same degree of acidity or alkalinity, as determined by 
volumetric methods, and may seem the same in other particulars, 
yet one may serve admirably for growing cultures of a certain micro- 
organism, while the other is worthless. Often it has been found that 
two such media differed quite radically in hydrogen-ion concentra- 
tion, and those workers who are preparing their media in such a 
manner as to make them approximately uniform in the matter of 
hydrogen-ion concentration seem to be obtaining concordant re- 
sults more often than formerly. 

The hydrogen-ion concentration of a solution may be determined 
fairly accurately by colorimetric methods, in which, by adding to 
portions of the solution under examination various indicators, color 
changes are brought about, which are dependent upon the nature 
of the indicator and its sensitiveness to the concentration of H ions 
present. Other methods have been used, but, next to conductivity 
methods, the colorimetric method is preferred, though it leaves 
much to be desired in processes where results closely approaching 
accuracy are sought. 

Measurements! of electrical conductance can be employed in the 
determination of the point of neutralization of a base by an acid, 
or an acid by a base; and the method is of especial importance when 
dealing with colored or turbid solutions, in which the change of color 
of an indicator would be more or less masked. 

When a solution of a strong acid is added to a solution of an alkali 
the conductance of the latter solution decreases, owing to the dis- 


1 Findlay: “Practical Phys. Chem.,’’ p.199. Longmans, Green & Co., 1914. 
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appearance of hydroxidion and its replacement by the less mobile 
anion of the acid: but when all the hydroxidion has been removed 
by combination with hydrion from the acid added, then any further 
addition of acid causes the conductance to increase, owing to the 
addition of the solution of the very mobile hydrion. Since the 
velocity of hydrion is much greater than that of any other ion, the 
presence of a slight excess of free acid causes a marked increase on the 
conductance. Similar results are obtained when a solution of a base 
is added to a solution of an acid, provided both base and acid are 
strong. When the acid is weak it must be added to the alkali, which 
in this case must be a strong base. 

The advantages that conductivity methods have over colorimetric 
methods are .chiefly these: 

1. No great skill is required, as delicate galvanometers are used 
which give an accurate measurement of potential. 

2. No complicated calculations are necessary. 

3. The personal equation counts for almost nothing, and color 
blindness is no bar, as in the case of the use of indicators. 

4. Precipitates, opacity or colors of solutions do not interfere. 

5. The method is fundamental, as colorimetric methods are 
referred to it. 

6. Potentiometers are now made which cover the entire range 
of Pu values while any one indicator is useful over a limited range 
only. 

Conductivity methods are largely replacing volumetric methods 
in many laboratories connected with large industries for making 
determinations other than those involving neutralization. Par- 
ticularly is this the case with determinations depending upon oxida- 
tion and reduction, as in many operations connected with iron and 
steel analysis. The determination of the percentage of chromium, 
manganese, vanadium and carbon in steel and in presence of one 
another are relatively simple matters, with these advantages over 
volumetric methods: 

Accuracy. If chromium is present in steel to the extent of 20 
per cent., it may be determined to within o.1 per cent.; if present 
to extent of 0.2 to 0.3 per cent. it may be determined to within 
0.01 per cent.; if less than o.2 per cent. it may be determined to 
within 0.002 to 0.003 per cent. 


| 
| 
| 

| 


Am. Jour, Pharm. 
February, 1920. 


94 Ionic Dissociation. 
2. Rapidity, where a large number of determinations are to be 
made. 
3. Non-interference of color or precipitate. 
4. Sharp end-points are usually obtained. 


5. Little or no chemical training is needed on the part of the 
operator. 


Other determinations that have been made with apparatus based 
upon conductivity are: Magnesium in presence of calcium, ferrous 
iron in presence of ferric iron, patent flour in admixture with straight 
flour and “‘red dog,’’ the solubility of sparingly soluble salts (such 
as the haloid salts of silver, barium sulphate, lead sulphate, etc.), 
the hydrolysis of weak acids and weak bases. Conductivity methods 
of analysis are relatively new but, as they become better known, 
promise to supplant many of the older and slower methods of gravi- 
metric and volumetric analysis, particularly in laboratories connected 
with industrial establishments. Several firms are now supplying 
complete apparatus for special kinds of determinations, and im- 
provements are being constantly made on what first appeared on 
the market. 
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COMPOSITION POWDER.. 


By Epwarp J. HucGues, P.D., 
PHILADELPHIA, PA. 


In order to determine just what Composition Powder is, we should 
go over some of the complicated references dealing with this prepa- 
ration and extending back to its origin nearly a century ago. Fora 
long time Composition Powder was a popular and widely used remedy. 
At present this title is recognized by the National Formulary (4th. 
Rev.) as a synonym for Pulvis Myricae Compositus or Compound 
Powder of Bayberry. The N. F. requires that it shall be made by 
mixing together twelve parts of powdered bayberry root bark, six 
parts of powdered ginger and one part each of powdered capsicum 
and powdered cloves. 

A search through the literature reveals a great variety of form- 
ulas for Composition Powder, with little or no comment as to their 
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source and with no uniform relation to each other aside from the fact 
that they are all “hot” to the taste. It is also found that the N. F. 
Latin and English titles for this preparation were previously employed 
by the Eclectics in naming a mixed powder of somewhat different 
character. 

Composition Powder originated with the work of Dr. Samuel 
Thomson, who, according to Gorton’s History of Medicine (igio), 
was the founder of a medical sect known as Botanic physicians Dr. 
Thomson is said to have believed in the maxim that ‘‘heat is life and 
cold is death.’ It is only necessary to read over a few of the for- 
mulas employed by him to realize that they were in keeping with his 
doctrine. 

The first mention of Composition Powder is found in ‘Thomson's 
‘New Guide to Health,” published in Boston in 1825. The Formula 
given in this work under the title ““Composition or Vegetable Powder”’ 
is as follows: Bayberry Root Bark 1 lb., Hemlock Bark 1 Ib., Ginger 
1 lb., Cayenne 2 ozs., and Cloves 2 ozs. Why Dr. Thomspon called 
this mixture Composition Powder is not stated. In his description 
he refers to the mixture as ‘‘this composition’ and suggests its use 
for acute colds, in the early stages of disease and as a sudorific. It 
is possible then that he applied this title for the want of a better one 
and because of the fact that the preparation is a putting together of 
composite parts or medicines to produce a desired effect. 

In a later edition of Dr. Thomson’s work (1835) this formula was 
changed by omitting the hemlock bark. It is of interest to note that 
this formula now corresponds, in ingredients and proportions, to the 
one adopted by the National Formulary. In his “‘Materia Medica 
and Anatomy,” 13th edition (1841), Dr. Thomson enlarged upon the 
subject by publishing three formulas under the heading “Composition 
Powder” each one containing bayberry, ginger, cayenne and cloves 
in varying proportions. ‘The formula given for the first of these 
three preparations agrees with the formula of 1835 and with the 
formula of the N. F. The second and third preparations, besides 
differing in proportions, contain in addition some poplar, hemlock, 
or red or white oak bark. 

Beach’s “‘Family Practice’ (1842), published a formula for a com- 
pound powder of bayberry using the title ‘“Cephalic Powder.” This 
preparation was composed of equal parts of bayberry root bark, 
bloodroot and snuff, and was said to be useful for catarrh and head- 
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Cephalic Powder again appears in King’s American Dispensatory 
(1852) but with the snuff omitted from its formula. Here the scien- 
tific title ““Pulvis Myricae Compositus”’ is first employed, the old 
title “Cephalic Powder” being retained as a synonym. 

In the 1909 edition of King’s “‘Dispensatory”’ we again find Cephalic 
Powder under the title “‘Pulvis Myricae Compositus (Eclectic)”’ or, 
Compound Powder of Bayberry. It is also pointed out in this work 
that this powder should not be confused with ‘‘Composition Powder” 
bearing the same title. 

Dick's “‘Eneyclopedia”’ (1872) publishes a formula for Thomson’s 
Composition Powder which does not agree with the one accepted 
by the National Formulary but which does correspond, practically, 
with the third formula given by Thomson under ‘‘Composition 
Powder”’ in his “‘Materia Medica” of 1841. 

The first edition of the National Formulary, published in 1888, 
accepted the formula for Composition Powder as given by ‘Thomson 
in his works of 1835 and 1841, and applied to it the Latin title “‘Pulvis 
Myricee Compositus.”” Compound Powder of Bayberry was the, 
English name employed and the old title, “Composition Powder,”’ 
was made the synonym. ‘These titles and formula have been carried 
through all succeeding revisions of the N. F. without change. 

Some idea of the use and misuse of the name ‘Composition 
Powder’’ can be gotten by an inspection of some of the pharmaceutical 
formularies For example, the Pharmaceutical Journal Formulary of 
London (1904) publishes a group of thirteen formulas, differing not 
only in ingredients but in proportions used, all entitled Composition 
Powder. In comparing these formulas, briefly, it was found that 
all of them contained capsicum and ginger, eleven contained cloves 
and only nine contained bayberry bark which is the principal ingre- 
dient in the Thomsonian Composition Powder and from which the 
Latin and English titles are taken. The other ingredients in these 
formulas were chiefly cinnamon bark and laurel berries. 

The Era Formulary of 1914 gives six formulas for Composition 
Powder not one corresponding exactly to the Thomsonian formula 
recognized by the National Formulary. Several other references 
showed contradictory formulas which are unnecessary to discuss in 
detail at this time. 

To summarize briefly, Composition Powder originated with the 
work of Dr. Samuel Thomson in 1825 or earlier. It became popu- 
lar and found its way into many of the works on materia medica and 
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pharmacy, its formula in many cases becoming quite elastic. It is 
now recognized by the National Formulary, the formula here being 
identical with formulas published by Dr. Thomson in his works of 
1835 and 1841. In naming this preparation, however, the N. F. 
applied a title which had already been employed in Eclectic practice 
for another preparation known as ‘‘Cephalic Powder.”’ 


THE BUSINESS POSSIBILITIES OF MANUFACTURING 
IN THE RETAIL DRUG STORE.' 


By GrEorGE M. BERINGER, JR., P.D., 
CAMDEN, N. J. 


In the matter of manufacturing, the retail druggists of the 
United States might be divided into two classes: those who prefer 
to devote all their energies to salesmanship, and, hence, make prac- 
tically nothing, and those who make a few of the commoner prep- 
arations and specialties, but draw the line at certain preparations 
which tradition, more than fact, says can be made more cheaply 
by the large manufacturer. ‘Those of the first class buy Brown Mix- 
ture, Chalk Mixture, Syrup Wild Cherry and Solution Magnesium 
Citrate. They even buy five- and ten-cent packages of Epsom Salt 
and sell them again—as far as the contents go—sight unseen! ‘These 
are the men who continually decry the advancements in Pharmacy, 
who would turn our colleges into mere schools of salesmanship, 
yet they, themselves, violate the first principle of modern salesman- 
ship in that they know nothing about the goods they sell. The 
second class, I fear, are less numerous than the first. They are 
surely, fundamentally, better merchants than their pseudo-successful 
brethren of the first class, and would probably be more successful 
were they but fully alive to the business possibilities that their 
manufacturing offered. 

The trouble is, that the average druggist of all classes thinks 
only of his profit as the difference between the cost and the selling 
price. If business were so simple, we would all be merchant princes. 
However, there are a number of factors which make the problem 


1 Read before the Commercial Section of the American Pharmaceutical 
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more complex. It is my purpose to bring before you a few of the 
factors that are only too often ignored. 

Suppose that A and B, competitors, have each an “own name 
preparation” of the same type prepared for them by the same manu- 
facturing house. Of course, that house offers a selection of designs 
for the packages, so that each preparation may appear somewhat 
different externally. A customer, who happens to purchase pack- 
ages of the article from each, realizes that the contents are the same. 
The name of neither competitor on that article has given him any 
advantage. But, let us further suppose that B has manufactured 
the article himself and has worked certain ideas of his own into the 
preparation proper, giving it a distinctive character. The chances 
are that the customer who divides his purchases between A and B 
finds that distinctive characteristics of B’s product pleasing or help- 
ful to him. B has won the first point in the game of competition. 
He has established individuality, and individuality means “good 
will,” and ‘‘good will’? means possibly a hundred thousand dollar 
business for B against a ten thousand dollar business for A, though 
both may have been of equal professional ability at the start. 

Now, I know some one is waiting to say, “I'll wager B’s product 
cost him more to manufacture, on his small scale, than A’s cost 
him to buy.’ Let us grant, for the sake of argument, that this is 
true. Say A paid fifteen cents for his article and sold it for twenty 
cents. Say B produced his preparation at a cost of seventeen 
cents and sold it for twenty-five cents. A’s gross profit was, in 
round figures, 33%, B’s 47%. But, if B fully appreciated the 
value of his improvement of the product, and had the proper busi- 
ness acumen, he probably asked thirty or thirty-five cents for his 
article and got away with it. You see, there is some reason back of 
that hundred thousand dollar business. The ‘‘cashing in’”’ on that 
“good will,’ anyhow. 

The average man looks upon the immense plant of the manu- 
facturer with its vast accumulation of special machinery, its ex- 
pensive research workers and its brilliant sales force and imme- 
diately develops a case of “‘cold feet,” in so far as manufacturing 
for himself is concerned. He forgets that the brilliant sales force 
does not have to figure in the overhead he carries upon his small 
operation. He forgets that the expensive research workers, with all 
respect for their contributions to the advancement of science, are 
as much a part of the advertising department as an aid to the mera- 
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facturing department of such concerns, and that he can be his own 
research worker with a versatility not equalled by these specialists. 
He forgets that his ingenuity and skill can overcome, in many cases, 
the vast accumulation of special machinery, and that an immense 
plant means an immense “‘up-keep.”’ 

Many stores have certain hours of the day during which very 
little business is transacted. In this time the employees have but 
few tasks. This waiting time might be employed in manufacturing 
with actual saving of overhead expense. Iam not advocating “ 
driving.” It is a well-established fact that machinery will deteriorate 
most rapidly when lying idle. The same is true, in a way, of human 


slave 


machinery, and druggists’ assistants employed pleasantly, sanely 
but continuously will be more efficient in every way than those al- 
lowed to stand idle during slack time. ‘There is another point that 
here suggests itself. No salesman can sell goods with a ‘“‘snap’”’ 
equal to that of the man who makes them and therefore knows all 
about their intrinsic value. 

The advantage of quality should, and often does, rest with the 
product of the small retail manufacturer. ‘The workman in the large 
laboratory, to whom the real manufacturing is intrusted, is usually 
a mere laborer in whose eyes the work is only mechanical routine. 
The workman in the store is the proprietor and his clerks, men of 
better training and intelligence and with a more active interest in 
the work. As an instance of this, I have seen fluid extracts manu- 
factured by a retailer which were far superior in brilliance, aroma 
and body to many turned out by the large manufacturer with his 
advantage of stills and vacuum apparatus. That this advantage 
may be capitalized has already been pointed out. 

Certain classes of preparations, such as coated tablets and pills, 
which require expensive machinery; fluid extracts, in general, which 
require the recovery of quantities of alcohol; and biologics and al- 
kaloidal extracts, which require expensive control and assay processes, 
are, in the main, beyond the reach of the small manufacturer to 
produce. Yet, even here, are exceptions. 

While coated tablets and pills are practically impossible of 
production, economically, on a small scale, the same is not true of 
plain compressed tablets, tablet triturates and hypodermatic tablets. 
While the cost of these on a small scale would be somewhat higher, 
such. manufacture permits cf suppplying the local demand with 
products of superior quality as regards solubility and disintegration, 
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since it is not necessary to make the tablets hard enough to with- 
stand the extra strain of distant transportation. Another factor 
in regard to tablets is the ability of the small manufacturer to supply 
limited quantities of the special formulas for which there is always 
a demand among his local physicians. The.cost of the necessary 
utensils need not be very great. A first-class, hand-power tablet 
compressing machine, with a reasonably complete assortment of 
dies and punches, can be secured for less than fifty dollars. A set 
of hard rubber molds for tablet triturates and hypodermatic tablets 
can be secured for from five to ten dollars, depending on the number 
of molding plates desired in each set. In any case, this tablet 
equipment should be part of every complete prescription department. 
I might observe that the man who makes a line of tablets is getting 
a better knowledge of the physical properties of drugs than can be 
had in any other way. 

Among fluid extracts, there is one which no self-respecting drug- 
gist should buy, that is, Fluid Extract Cascara. Inits manufacture 
there is no waste of alcohol and the process is simple. The cost of 
production figures about as follows: 


Per Pint Per Gallon 
Ground Cascara Bark...... 1 Ib. 30 8 lbs. 2.40 
ee ee 4 fl. oz. 20 1 qt. 1.50 
Time and fuel... .50 1.25 
10 .25 

$1.10 $5.40 


Actual cost will in most cases average a little under these figures. 
Manufacturers quote from $1.35 to $1.80 per pint. The manu- 
facturer quoting the lower figure per pint, names $6.50 as his best 
price per gallon. It might also be mentioned that Fluid Extract 
Licorice is in the same class from a manufacturing standpoint. 

The retail druggist who manufatcurers at least some portion 
of his own preparations has one advantage which is rarely ever con- 
sidered, that is, the ability to meet emergencies. During the recent 
influenza epidemic, both manufacturers and wholesalers in many 
sections of the country were from two to three weeks behind in the 
filling of orders. Common preparations like Spirit of Nitre were 
almost unobtainable. I know of one druggist who made his own 
Ethyl Nitrite when he found that the market was bare of that 
substance. It would not have paid him under ordinary circumstances 
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but the needs of humanity at that time were paramount to the ex- 
pense of production. Then too, one can imagine the prestige he 
gained when his customers told others, “If you can’t get it anywhere 
else, you can get it at ‘So and So’s.’”” The druggist who manufac- 
tures, even inasmall way, has apparatus and raw material on hand 
that, otherwise, he would not have, and, when the need arises, 
can turn them to account. ‘Thereby, he not only reaps a just finan- 
cial reward, but receives the satisfaction of having helped his fellow 
men. 

Business is a complex problem, never more so than at present. 
A multitude of little-considered factors contribute to the success 
or failure of those engaged in it. We are only too apt to say that 
because two and two make four we have found the correct answer 
to the problem. However, if another figure has been omitted from 
the column, it avails us nothing that our answer was, in so far as it 
went, correct. 


STATUS OF LEGISLATION ON ARMY AND NAVY 
PHARMACISTS. 


By E. Cook, Pu.M., 


PHILADELPHIA, PA. 


The Secretary of the National Pharmaceutical Service Associa- 
tion has had the opportunity on several occasions recently to confer 
with Surgeon-General Ireland, of the Army and Surgeon-General 
Braisted of the Navy, concerning the details of proposed pharma- 
ceutical work in the reorganized military service. 

It is gratifying to learn that Dr. Ireland’s plan for a Medical 
Service Corps, which is to assume work which is not strictly medical, 
but connected with the medical corps, has met with the approval 
by both the Committees of the House and the Senate, and by the 
General Staff of the Army, and is incorporated as a part of the new 
Army bill about to be submitted to Congress. It will be remem- 
bered that Dr. Ireland agreed to have a pharmaceutical section in 
this Medical Service Corps, in which a limited number of pharmacists 
would be commissioned. This favorable status for the proposed 
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Service Corps practically assures its enactment into law, and in the 
establishment, for the first time, of proper pharmaceutical repre- 
sentation in the United States Army. The original suggestion of 
Dr. Ireland that a five-year enlistment period be the pre-requisite 
for securing commissions, was criticized by many pharmacists, and 
it was pointed out that those men who were best competent to ad- 
minister the activities of such a corps, would never be willing to 
serve as privates for five years to secure a commission. 

In the recent conference with Dr. Ireland and Colonel Darnall, 
these facts were pointed out and were appreciated by the Surgeon- 
General, and it was agreed that modifications would be asked for 
in the bill establishing the Medical Service Corps. The suggested 
modifications consist of the change of the five-year enlistment to 
three years as a pre-requisite for commissions. Secondly, a recog- 
nition by the Surgeon-General’s office of previous military training, 
or suitable technical training as a part of this three-year enlistment. 
In other words, a commission to be granted in less time than three 
years, if the training previously received justified such appointment. 
Under similar rules in the Navy, commissions have been earned in a 
short time by men who have had suitable training before enlistment 
and it is proposed to follow the same plan in the Army. 

Another fact’ which will be gratifying to pharmacists was the 
interest expressed by Dr. Ireland in the establishment of a reserve 
officers’ training school, for the prospective Reserve Medical Ser- 
vice Corps, which, it is hoped Congress will authorize. The plan 
would be to arrange for special training for those graduates in phar- 
macy who desire to enlist in the Reserve Corps. This would be 
given in a reserve officers’ training school and pharmacists could thus 
qualify as officers of the reserve corps, and be partially trained for 
immediate duty and commissions in time of war. Dr. Ireland also 
expressed the hope that if the Medical Service Corps is authorized 
by Congress, and the Reserve Corps established (and this he will 
undertake to organize), that some of the highly trained pharmacists 
who have had military experience in the recent war will be willing 
to enlist at once as officers in this Reserve Corps and be placed on 
active duty in his office to assist in the organization and proper es- 
tablishment of the pharmaceutical section. This plan would give 
the Corps at the beginning the benefit of the valuable experience of 
highly trained men who would probably be willing to devote a few 
months of their time for the establishment of the corps on a scientific 
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basis, but without the requirement that they serve longer than neces- 
sary for organization. Of course, the details must be more thor- 
oughly developed, but the opportunity is offered pharmacy to es- 
tablish itself in the Army on the highest possible plane, and Dr. 
Ireland is very willing to co6perate with pharmaceutical leaders to 
that end. 

The situation in the Navy at this time is as follows: ‘The Bureau 
of Medicine and Surgery is entirely in harmony with the principle 
represented by the Darrow Bill, and have done all within their 
provinces to advance this legislation. Of course, it is understood 
that naval officials cannot personally advocate legislation, but can 
only recommend to the Secretary of the Navy what they believe 
would be to the best interests of their Departments. However, 
on January 30th, Dr. Braisted, the Surgeon-General, appeared before 
the House Committee on Naval Affairs concerning the annual ap- 
propriation, and this opportunity was taken to secure his testimony 
concerning the Darrow Bill. He gave the members of the committee 
his hearty endorsement of the principles involved in this bill and ex- 
plained the subject in detail. Every member of the committee had 
previously been interviewed and promised to give it their careful 
consideration. 

The Darrow Bill has recently been submitted to the Bureau of 
Navigation, which must pass upon all suggestions for new com- 
missions, and some opposition has been encountered. It is hoped 
that this may be overcome, as Dr. Braisted has sent a comprehensive 
brief to Admiral Washington, Chief of the Bureau of Navigation, 
setting forth the importance of establishing permanent commissions 
in the Hospital Corps, and presentations have been made by others 
to Admiral Washington, and he is giving the matter his considera- 
tion. It may become necessary to enlist the personal interest of 
every Congressman in this bill and pharmacists of the country 
should urgently write at this time to their representatives urging 
that they support the Darrow Bill. 

In a conference with Admiral Washington, several alterations 
in the original draft were found to be desirable, but these can readily 
be incorporated in the committee. They consisted of the change in 
rating so that instead of Captain, the highest rating authorized 
would be Lieutenant Commander. It was also suggested that 
“required sea duty” be introduced into the bill and also that it be 
distinctly indicated that the Hospital Corps is a branch of the 
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Medical Corps, and not an independent organization. ‘This latter 
has always been understood, but the bill apparently did not make it 
entirely clear. ‘These modifications will be brought out at the 
hearings before the Naval Committee. ‘ 


YEAST GROWTH AND ALCOHOLIC FERMENTATION BY 
LIVING YEAST.* 


By ARTHUR SLATOR. 


The methods used by the physical chemist to measure rates of 
chemical reactions can be applied to investigate the process of alco- 
holic fermentation by living and growing yeast cells. The results 
obtained in this way are valuable, for they not only give new informa- 
tion, but also make is possible to bring into line results obtained by 
other methods. In this communication yeast growth and alcoholic 
fermentation are considered from this point of view. 

The subject matter may be explained by describing the growth 
of yeast cells in a nutrient medium, and by pointing out the main 
factors which determine the rate of growth and rate of fermentation 
at different stages of the reaction. 

Number of cells per Ce. 
Time 


Diagram of Yeast Growth. 
A = lag phase in growth; B = logarithmic phase; C = retarded growth; 
D = yeast crop; E = death of yeast cells. 
If a trace of yeast is seeded into malt wort, which is a medium 
* Reprinted from Journal of Society of Chemical Industry, Oct. 31, 1919. 
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containing all foods necessary for yeast growth and also large amounts 
of fermentable sugars, the yeast cells bud and grow. If the num- 
ber of cells is plotted against the time a curve of the type given in 
the diagram is obtained. 

After a certain initial disturbance (lag-phase) the cells multiply 
regularly, the number increasing logarithmically with the time. 
All the usual equations employed to calculate the rate of unimolecu- 
lar chemical reactions can be applied to yeast growth over this 
period, if note is made that the reaction is increasing in rate instead 
of decreasing as is the case with ordinary chemical reactions. ‘There 
are several methods of measuring this logarithmic constant of growth 
(K.) or the generation time (G. T.) which is a number inversely 
proportional to K. (G.T.X K. = log.2). Some of them de- 
pend on counting yeast cells under the microscope, and others on 
measuring rates of fermentation from which rates of growth can be 
calculated. 

The results show that when all necessary food is supplied in suffi- 
cient concentration yeast cells develop at a rate determined by the 
temperature and the rate of the yeast used. 

Temperature coefficients vary greatly with the temperature. At 
25° C. the rate is usually about four times that at 15° C. The 
shortest generation time so far observed is about 1 hour. ‘The re- 
tarding influence of carbon dioxide and alcohol, and the necessity 
of oxygen for yeast growth can be demonstrated and measured by 
these methods. 


Lag-phase in Growth.—If yeast cells from an old culture are in- 
troduced into fresh wort a period of quiescence is observed before 
budding takes place. When growth has once started it continues 
at the normal rate. A bakers’ yeast at 30° C. gave a period of one 
hour before buds appeared and then all the cells, except the dead 
ones, budded irregularly during the next hour. Older cultures 
showed more dead cells but not a longer period of quiescence. 


The lag-phase in the growth of bacteria has been examined by 
Penfold (1914) who used the method of “‘planting’’ to estimate the 
number present, and many important observations were made. 
Some of the results have been submitted to mathematical analysis 
by Ledingham and Penfold (1914). The matter has been further 
discussed (Slator, 1917), but an investigation of the lag-phase in 
yeast growth (1918), leads one reluctantly to the conclusion 
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that Ledingham and Penfold’s equation is not of general applica- 
bility. 

There is no doubt of the interest and importance of this period 
of growth and yeast cells are well adapted for the purpose of further 
investigation. 


Phase of Retarded Growth.—As yeast develops in malt wort the 
first retarding influence which comes into play is that due to carbon 
dioxide. Continental investigators have rightly laid stress on the 
preservative action of carbon dioxide; in this country the influence 
has been recognized, but the effect has been attributed to the ex- 
clusion of oxygen rather than to a direct poisoning effect. 


The retarding influence of the gas can be detected when the yeast . 
concentration has developed to about a million cells per Cc. 

Oxygen is necessary for yeast growth, and lack of oxygen soon 
makes itself felt and is the main retarding influence when yeast 
cells develop from a few million cells per Cc. to the maximum growth 
of about 100 million per Cc. 


A. J. Brown (1905) was the first to show that arrest of cell re- 
production under these conditions is due to this lack of oxygen. 
H. T. Brown (1914) further investigated the matter and inter alia 
obtained the important result that yeast growth increases propor- 
tionally with the amount of dissolved oxygen initially present in 
the wort. For the production of 10° yeast cells, 1.7 Cc. of oxygen 
are required. 


Measurements of the logarithmic constants of growth under 
anaerobic and aerobic conditions have been made. In these ex- 
periments malt wort behaved as if it contained a certain amount 
of combined oxygen available for yeast growth. The results are 
not in agreement with H. T. Brown’s conclusion (1914) that growth 
under anaerobic conditions is due entirely to oxygen previously 
absorbed by the yeast. 


Alcohol also acts as a retarding agent, but usually growth stops 
in a fermenting solution before the alcohol concentration is sufficient 
to have much influence. 


Yeast Crops.—The cause of the final cessation of yeast growth 
in malt wort is usually lack of oxygen, but it is evidently possible 
to arrange conditions under which the yeast crop is determined by 
other limiting factors. 
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Lack of fermentable sugar, which also acts as a food for the yeast, 
may be the limiting factor which finally prevents further growth. 
A discussion of this typical case will show on what factors yeast 
crops depend. 

During the logarithmic period of growth the yeast growth N 
during the time in which S grams of sugar disappear (by growth 
and fermentation) is connected with K the constant of growth and 
F the fermentative activity of the yeast by the equation N/S = 
K/F. During any other periods of growth the relationship = = 

ay 


- holds good for small increments in N and corresponding decre- 


F 
ments in $5. We have therefore N = = dS, that is, the yeast crop 
from a small seeding is determined by the value of the integral be- 
tween the limits S = initial concentration of the sugar to S = o. 
The ratio K/F and its variation with different sugar concentra- 
tions determines the amount of yeast a given medium can produce. 
If K/F is constant (which is approximately the case, for both K 
and F are independent) the sugar concentration, except when the 
solutions are dilute, the growth and the initial sugar concentration 
will be proportional. H.T. Brown (1914, 226) finds that 2.3 grams 
maltose disappear when 10'° yeast cells are produced. 


Yeast growth may cease, owing to the production of large amounts 
of alcohol. ‘The crop under these conditions is determined by the 
way the ratio K/F varies with different concentrations of alcohol, 
and the same method can be used to calculate the yeast growth. 
The integral is, in fact, of general application whatever the final 
limiting factor is. 

The ratio K/F is independent of the number of yeast cells 
present. It follows, therefore, that with a medium of given composi- 
tion the total possible growth is a constant, the crop being equal to 
the sum of the seeding and the growth. A. L. Stern (1901), in a 
series of careful experiments on the point, has proved this experi- 
mentally in the case of a Burton yeast growing in a solution contain- 
ing glucose, asparagin and mineral salts. 

A. J. Brown’s previous observation (1892) that large seedings 
of yeast in wort refuse to bud is contrary to this general conclusion 


| 
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that the increase should be the same whatever the seeding is. The 
non-multiplication in this case is probably due to lag in growth and 
the very rapid accumulation of retarding influences. 

Again Stern shows that yeast crops are almost independent 
of the temperature of growth. The temperature coefficient of 
growth and that of fermentation over the range of temperature in 
these experiments are not equal, but approximate closely enough 
to account for the results obtained. 

Death Rates——When yeast growth has finally ceased the cells 
suspended in the fermented liquid gradually perish. If the liquid 
is kept free from other organisms a few living yeast cells may still 
be found after many years’ preservation. Very little information 
regarding death rates of yeast cells is available, but experiments 
with bacteria show that micro-organisms under unfavorable condi- 
tions usually perish at a logarithmic rate (H. Chick, 1908, 1910). 

In investigating alcoholic fermentation at high temperatures 
or in the presence of poisons, death rates and rates of inactivation 
come prominently into consideration. ‘The process of pasteuriza- 
tion, the preservation of pitching yeast and pure cultures of yeast 
depend on death rates which have not yet been investigated. 

Growth and Fermentation.—The main factors which determine 
the rate of fermentation during any of these periods are the number 
of cells present, the fermentative activity of the yeast and the tem- 
perature. The rate of fermentation is independent of the sugar 
concentration except in dilute solutions. Sugar concentrations, 
therefore, come into consideration only at the end of fermentation. 

Maltose, the principal sugar in malt wort, is hydrolyzed suffi- 
ciently rapidly by culture yeasts to supply adequately the yeast 
cell with glucose. Dextrin is-not fermentable by yeast, but there 
exist in malt wort substances intermediate between dextrin and mal- 
tose which are hydrolyzed slowly by yeast and subsequently fer- 
mented. Little isknown of the rate of fermentation of such malto- 
dextrins or how they are hydrolyzed. 

If living yeast is introduced into wort or into a solution of glu- 
cose, fermentation starts immediately. Quiescent yeast cells are 
usually rather more active than the smaller growing ones. Fer- 
mentation does not become visible until the solution is saturated 
with carbon dioxide, and hardly shows on a saccharometer until 
some gas has escaped, but proof of immediate action is obtained 
by other means. 


| 


The results obtained in experiments with malt wort can be 
used to explain the action of yeast in other cases. 

In the use of yeast for bread-making large amounts are put into 
the dough, and the fermentative activity is of primary importance. 
Brewery yeast is unsatisfactory for bread-making, for it is rapidly 
inactivated at high temperatures (35° C.) by certain yeast poisons 
in the flour. Such yeast grown in distillers’ wort is less sensitive, 
and can be used by bakers. According to J. L. Baker (1917) un- 
boiled distillers’ wort contains these toxins and the yeast crops 
from-such media consist only of cells which are immune, and there- 
fore of use to the baker. One suspects, however, that the hops in 
brewery wort play a part in making the yeast sensitive and useless 
for bread-making on a large scale. ‘This case is of interest for rates 
of inactivation come into prominence. 

Yeast activity takes place under many varied conditions. It is 
only by referring back to the simple constants of growth and fer- 
mentation, and to the factors which influence these constants, that 
the results can be interpreted and the process understood. 
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CHLOROPHYL COMPLEXITIES.! 


By Joun Uri Luioyp, Pharm.M., 
CINCINNATI, OHIO. 


1876. Every one has noticed the gradual change in color which 
a green leaf undergoes as it arrives at maturity and passes into de- 
cay. The green color is mostly caused by a substance named 


1 From The Eclectic Med. Jour., Jan., 1920. 
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chlorophyll, which is found disseminated more or less throughout 
the entire vegetable kingdom. Chlorophyl is soluble in both ether 
and alcohol, but not in water. It is a compound body, according 
to Mr. Fremy; it consists of a mixture of blue and of yellow organic 
coloring materials. If the blue preponderates the color of the leaf 
is dark green, if the yellow is in large amount it is light green. The 
blue coloring matter is not so permanent as the yellow, it decays 
quicker, frost destroys it sooner, consequently after our plants 
reach maturity we observe them gradually fade, pass to yellow and 
finally turn brown. ‘These successive changes of color depend upon 
the destruction of the chlorophyl. Those acquainted with the art 
of mixing paints will understand how nature can produce so great 
a variety of shades with the two primary colors, blue and yellow. 
Man unconsciously copies after nature in this respect. Our chrome 
greens are made by mixing prussian blue and chrome yellow. 

Chlorophyl is tasteless, it seems to be inert; at any rate, it can 
be swallowed in large amount without ill effect. It is found through- 
out almost all the vegetable organic kingdom. The poisonous 
powerful narcotic plant and the edible cereal are alike bountifully 
supplied with this pigment, which with truth may be called nature’s 
own dye, for it has never been produced artificially. 

Chlorophyl will not form away from the light; plants which 
grow in darkness are white. Examples of this fact can be fre- 
quently seen in potato sprouts in the cellar, or celery which is cov- 
ered with soil. Although chlorophyl itself is tasteless and inert, 
its presence under certain circumstances possesses a deep signifi- 
cance. When celery is green, although it may be young, we know 
it is likely to prove tough and stringy. Experience has taught us 
that in this instance the production of chlorophyl is accompanied 
with the growth of woody fiber; that conditions favoring the pro- 
duction of one, contribute alike to the formation of the other. 
Chlorophyl, which is visible, advises us in this instance of the al- 
most certain existence of woody fiber, but chlorophyl is in no man- 
ner connected with this fiber, and it abounds also in vegetable 
pulps devoid of fibrous tissue. 

Potatoes partly grown upon the surface of the ground, turn 
green upon the side exposed to the sun’s rays; the green coloring 
matter is chlorophyl. Such potatoes are unfit for food; they are 
acrid and burn the tongue and throat; yet it is not the chlorophyl 
which imparts the objectionable properties. The light which pro- 
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duces the chlorophy] facilitates the formation or other organic 
substances which impart to the green potato its disagreeable taste. 
Experience has taught us that potatoes of a green color are not de- 
sirable as food; naturally we have associated color with taste un- 
til we have grown to believe that the innocent chlorophyl is the 
cause of the unpalatable green potato. 

Although our medicinal plants contain chlorophyl in large 
amounts, there is in one sense no connection between this green 
coloring matter and the proximate medicinal agent. ‘The chloro- 
phy] of lobelia, belladonna, hyoscyamus, etc., like that of the potato 
and celery, is formed under the influence of sunlight, which also 
favors, in a majority of cases, the production of those substances 
from which the plant derives the power of exerting upon the ani- 
mal economy its peculiar action. There is no real connection. 
Conditions which favor the generation of chlorophyl are favorable 
to the formation of a majority of the active principles of our plants, 
from which fact we naturally prejudge, arguing that when a plant 
has arrived at maturity it should be gathered and cured very care- 
fully, so as to preserve the green color. 

1919. Chlorophyl Complexities Untangled.—Forty-three years 
ago (1876) the foregoing, by the present writer, was published in 
the Eclectic Medical Journal. ‘Time and again since that has it 
been necessary, in correspondence as well as in print, to repeat 
the substance of that contribution. Physicians, as well as pharma- 
cists, are continually concerned with this chlorophyl problem, 
the consideration of which is seemingly as important to-day as in 
times gone by. 

To the foregoing the writer would now add that seemingly, in 
the development of chlorophyl in all plants investigated by him- 
self, other products are with the chlorophyl very intimately asso- 
ciated, this either by adhesion or mechanical combination, all of 
which in natural setting are colloidal. Chief among these we find 
certain vegetable waxes, fats and oils, prevailing generally through- 
out the vegetable kingdom, and seemingly inert therapeutically. 
Whether they are formed as a needful accompaniment to chloro- 
phyl, or as by-products generated by and with the chlorophyl, is, 
in the direction of this paper, unimportant. And yet as concerns 
their presence and their influence on pharmaceutical preparations, 
they assume importance to a degree but yet imperfectly under- 


stood. 
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Be it said that the utmost difficulty is experienced by whoever 
attempts, with the ordinary pharmaceutical processes, to untangle 
these chlorophyl-affiliating combinations. Whatever menstruum 
dissolves chlorophyl dissolves also these waxes and fats; whatever 
menstruum precipitates chlorophyl from solution also precipitates 
the waxes and fats. This can be demonstrated by a single experi- 
ment, as follows: 

Extract from a chlorophyl-bearing vegetable substance, by 
means of official alcohol, the soluble content. The percolate, rich 
in chlorophyl, will be more or less green, in accordance with asso- 
ciated coloring matters. Add to this percolate an excess of water; 
a green precipitate will form that also varies in shade, in accordance 
with the associated by-products. It may be deep green, as with 
blue grass; it may incline to blue, as with freshly tinctured rye 
leaves when in their bluest condition. It may be soft and oily, as 
when obtained from thuja occidentalis, or it may be hard and waxy, 
as obtained from a number of different green vegetable tissues. 
And yet in it all the dominating fact is that chlorophyl, with the 
concomitant associates, dissolves in the alcohol and is precipitated 
by the water. Take these same green plants, percolate them or 
macerate them in water, cold, warm or boiling. ‘The liquid pro- 
duced is not green, the chlorophyl being either left in the material 
or destroyed by the manipulation. Nor are the chlorophyl-bound 
waxes and fats dissolved by the water—they remain in the drug 
with the insoluble chlorophyl. 

Take the green oily precipitate produced by adding the water 
to the alcohol solution. It is more or less soluble in chloroform, 
ether, alcohol and other liquids that dissolve fats, waxes and oils. 
Upon the contrary, this material refuses to dissolve in glycerine, 
syrup and watery liquids, the chlorophyl and its associates being 
hostile to such liquids. 

Sum it all up, the chlorophyl problem in the sense presented 
herein, has been in manipulative pharmacy most perplexing, this 
by reason of the fact that it not only is of no value in therapeutic 
directions, but is a mighty disturber. 

Comes in now, through what is known as colloidal chemistry, 
the opening of the door that permits the pharmaceutical manipula- 
tor to exclude from preparations all these enemies to good pharmacy. 
To untangle these complexities, separate from them those of thera- 
peutic value, is now feasible, and by this step upward the profession 
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of medicine obtains pharmaceutical compounds deemed impossi- 
ble until came this awakening opportunity. 

Comes now the necessity of revising our opinions in many direc- 
tions where past assertions, most pronounced, were made, regard- 
ing materials seemingly understood, such materials, once supposedly 
insoluble in water, being actually soluble to any degree, provided 
they are by colloidal processes untangled from plant structural 
affiliations with chlorophyl and its associated bodies. 


PLATINUM PRODUCTION IN RUSSIA.! 
ConsuLt ALFRED R. THomson, Omsk, Siberia, Sept. 9, 1919. 


The mining districts of the Ural Mountains in Russia produce 
more than go per cent. of the world’s supply of platinum. The 
following table indicates the composition of the crude platinum 
deposits in three of these regions, the percentages of pure platinum 
therein, and the percentages of other metals combined therewith: 


Nikolae Pavdinsk} Nizhni Tagil Goroblagodat 
Metallic Composition. Region. Region. Region. 
Per cent. Per cent. Per cent. 
Iridium osmique............. ee 0.50 0.70 
1.34 er 1.08 


Deposits of Platinum—Increase in Platinum Production.—Crude 
platinum in the three regions mentioned is usually deposited in 
layers of sand 3 to 7 feet thick, along the River Isse and its branches, 


1 Commerce Reports, Nov. 24, 1919. 
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the yield varying from a fraction of a dram up to one-half ounce of 
crude platinum for each ton of sand. Such platinum has the ap- 
pearance of irregularly formed diminutive grains of a steel-gray 
color. Because of its highly magnetic properties this form of the 
mineral is often termed magnetic platinum. Large nuggets of crude 
platinum are rare, but they have been discovered in weights varying 
up to 18 pounds. 


Crude platinum known as Issovka in the regions named is ex- 
tracted from the bed of the River Isse and its branches and in the 
neighboring ravines. Such platinum has the appearance of fine 
scales of a clear‘silver color. : 

Platinum was discovered in the Urals in 1819 but was not util- 
ized until 1825, when the Russian Government began to employ 
this metal for the coinage of 3-ruble pieces. Up to the year 1845, 
Russian currency was coined approximately equivalent to $2,125,- 
ooo. During the period from 1846 to 1850, the average annual 
production of platinum did not exceed 180 pounds troy; but from 
1880 to 1890, the average annual production was 8,800 pounds. 
The production for the year 1901 was 17,072 pounds. Refined 
platinum is usually sold in the form of leaves or wire. 


Government Control of Sale of Platinum.—Since March, 1919, the 
Omsk government has controlled the sale of platinum in the terri- 
tory under its jurisdiction. This control requires that producers 
of platinum sell the crude metal to the government refining assay 
office, which paid the producers half of the value of the metal in 
Russian paper currency, the balance being paid in currency after 
the sale of the metal by the State Bank. The occupation of the 
Ural districts by the Soviet government’s authorities in July and 
August, however, limits the Omsk government’s control to such 
supplies of crude platinum as may have been brought within its 
jurisdiction. 

According to estimates made by the government refining assay 
office at Ekaterinburg last May, the time required to refine a con- 
signment of 440 troy pounds of crude platinum was six weeks, and 
the cost of the labor in connection therewith was 150,ooo rubles. At 
that time the actual cost of such quantity of crude platinum was 
5,000,000 rubles. From such quantity of crude platinum, the 
average yield of refined platinum was 352 troy pounds, which, 
valued at the combined cost of the labor of refining and the price 
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of the crude metal, cost 5,150,000 rubles. Thus 1 troy pound of 
refined platinum cost 14,630 rubles. The rate of exchange then 
prevailing being approximately 20 rubles to the dollar, a troy pound 
of refined platinum may be said to have cost the Omsk Government 


$732. 


[Prepared by the Russian Division, Bureau of Foreign and Domestic Com- 
merce, Nov. 15, 1919, chiefly from the General Survey of the Principal Branches 
of the Mining and Metallurgical Industry (in Russian), authorized by the Rus- 
sian Mining Department. | 


Platinum is found in Russia only in the Urals. In recent years 
platinum has been produced chiefly in the Nizhni Tagil region, on 
the western slopes of the Ural Mountains, and in the Issov region, 
on the eastern slopes. The latter is divided into two districts— 
Goroblagodat and Bisser. Platinum has also been obtained in the 
northern Urals—in Nikolae Pavdinsk and Rasstess districts and in 
the mines of the Syssert district. In the Issov region the produc- 
tion is concentrated in the basin of the River Issa. To the north 
of this region, near the borders of Rasstess and Nikolae Pavdinsk 
districts, platinum is obtained in the Rivers Sosnovka, Kytlymam 
and the Little Kosva. Still further north platinum is obtained, to- 
gether with gold, in the left tributaries of the River Vagran, and in 
the basins of the Rivers Lobva, Nyasma, Lyalya, Aktai, Emekh, 
Talitsa, etc.; here platinum is secondary to gold. Platinum is ob- 
tained under the same conditions in the Little Sosva River. It is 
also found east of the above-mentioned regions in beds located in 
the River Ivdel. 

To the south of the Issov region, in the properties of Barantchinsk, 
Verkhneturinsk and Nizhneturinsk Mills, platinum is dredged in 
the tributaries of the River Tagil and in the Rivers Imyannyni and 
Tura, and in the tributaries of the RiverSalda. In the Nizhni Tagil 
property there are very rich beds in the valleys of the Rivers Visim, 
Martyan, Sisim, Tchaush, Tchernaya, etc. 

Besides Russia, platinum is also produced in Colombia, Aus- 
tralia and in Oregon and California; but all these do not produce 
more than 10 per cent. of the world output. 


Production and Exports of Platinum.—The following figures 
show the production of platinum in Russia every fifth year, from 1843 
to 1898, and annually since 1go1: 


Single Chamomiles. 117 
| 
Years. Poods?. ; Years. Poods?. Years. Poods 
2 | 367 335 
131 367 299 
126 353 1916°............ 150 
299 1918 (to July 1)’.. 2: 
a 


1 pood = 40 funts = 526.64512 troy ounces. 
» Taken from Izvestya Gornago Otdela for August-September, 1918. 


From 1887 to 1913 Russia produced 7,837 poods of platinum 
and exported 6,428 poods, or 82 per cent. This crude platinum 
was exported to France, 70.09 per cent.; Germany, 29.13 per cent.; 
tngland, 0.78 per cent. About 400 to 450 poods of platinum are 
used annually, and half of this amount is used in the United States. 

The supply of platinum in explored mines is estimated at 7,000 
poods. The nuggets found in the Urals were sometimes of consid- 
erable weight: In 1827, 10°/i, funts; 1831, 207/s3 funts; 1832, 
funts; 1843, 23'/2 funts.! 


NOTE ON SINGLE CHAMOMILES.? 
By E. M. F.L.S. 


Having recently had samples of single chamomiles sent to me for 
identification, I was much surprised to find that the flowerheads 
were not those of Anthemis nobilis, but of Matricaria chamomiila. 
As there is no double variety of the latter in commerce, while 
there are sold in Scotland—or, at least, in Aberdeen— the true 
wild single flowers of Anthemis nobilis, this is all the more curious. 
On making further inquiries, I found that several wholesale houses 
in London were in the habit of supplying the flowers of Matricaria 
chamomilla when single chamomiles were ordered; and even in 


1 Taken from Dobrokhotov’s ““The Urals;’’ 1 funt =13.166128 troy ounces. 
2 From The Pharmaceutical Journal and Pharmacist. 
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Edinburgh the same seemed to be the case, although the single 
flowers of Anthemis nobilis are distinguished, by those who know 
where to get them, as at Aberdeen, as ‘Scotch’? chamomiles. 

This confusion may be due to the fact that single chamomiles 
do not figure in the usual wholesale drug lists. It is, however, possi- 
ble that those who order single chamomiles may really wish for 
English double chamomiles in preference to the cheaper French and 
Belgian double chamomile flowers, since the English have always 
some of the central florets still remaining tubular and yellow, and 
these are said to afford more essential oil than the double or ligu- 
late florets. It is noticeable that in “Pharmacographia’”’ (2nd ed., 
p. 385) it is stated that ‘‘such flowers, having a somwhat yellow cen- 
tre, are called by druggists ‘Single Chamomiles.’” It would be in- 
teresting to learn from different parts of Great Britain what the 
retail trade understand by the name ‘Single Chamomiles,”’ or what 
they wish for when ordering “single” chamomiles from their whole- 
sale houses. 

It is remarkable that the German chamomile is the kind now 
official in the U. S. Pharmacopoeia of 1906, in which the Roman 
chamomile, Anthemis nobilis, is conspicuous by its absence. Yet 
Maisch states that ‘“German chamomile has less agreeable quali- 
ties than the English chamomile, but medicinally may be substi- 
tuted for it.’’ (‘‘National Dispensatory,” 1886, p. 966.) 

It may be pointed out that Matricaria chamomilla has smaller 
flowers and a hollow, conical receptacle, and no paleae or scales 
below the florets, while Anthemis nobilis has membranous scales 
and a solid conical receptacle. The odor of the two is also distinct. 


GLASS MANUFACTURE AT THE END OF THE WAR.! 
By Morris W. TRAVERS. 


During the war many British glass factories were engaged to a 
very considerable extent in producing goods and materials which 
had previously been partly or wholly imported from enemy coun- 
tries, but which were equally indispensable in war or peace. Plant 


1 Communicated by Section B (Chemistry) of the British Association for 
the Advancement of Science. Abridged. Reprinted from The Journal of the 
Society of Chemical Industry, Oct. 31, 1919. 
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and labor were diverted to these special purposes; and some branches 
of the industry in which the country had already secured a pre- 
dominant position suffered severely, other branches developed, and 
entirely new branches of the industry were established. In common 
with all other industries, the glass trade suffered severely from short- 
age of labor and material, and particularly owing to the fact that 
as soon as the lads became sufficiently highly trained to be really 
useful workmen they were often called up for military service. 
Furnaces and plant had been worked beyond the economic limit, and 
were badly in need of repair before the signing of the armistice made 
it no longer necessary to carry on at all costs. The fact that much 
of the new constructional work carried out during the war was es- 
sentially of an emergency character, carried out with war materials 
and at war costs, has also to be considered when reviewing the posi- 
tion at the end of the war. 

The British glass trade may well be proud of the part which it 
has played in the war; but there is no little danger that while we 
continue to celebrate our victories, we may lose the opportunity 
of consolidating our position. Any scheme devised for the safe- 
guarding of the industry can only be effective if the industry strain 
every effort to attain to the highest pitch of efficiency; for we may 
be certain that our late enemies will also strain every effort to win 
back the positions which they formerly held. They have still their 
factories, generally in good working order, much of their trained 
labor and management, and above all a great store of knowledge 
and experience. 

Circumstances arising out of the war have done much to dissi- 
pate the idea that success in industry depends upon the possession 
of trade secrets. The Society of Glass Technology and the new 
trade associations have already done much to bring manufacturers 
together, and to promote the spirit of coéperation. Such research 
as has been carried out during the war has aimed rather at the solu- 
tion of problems arising out of the need for producing goods pre- 
viously imported from enemy countries, and it is difficult to lay 
one’s hand on a really original discovery in connection with glass. 
However, the lines which future investigations must follow are 
fairly well defined. 

The difficulties attending the scientific investigation of glass 
are extraordinary. We have as yet no knowledge of the nature of 
glass, and experimental methods have yet to be developed. Glass 
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is often vaguely referred to as ‘“‘a super-cooled liquid rather than a 
solid,” and sometimes as a ‘“‘colloid.’’ Certain opaline and colored 
glasses certainly contain ultramicroscopic particles; but though there 
is reason to believe that the complex technical glasses are not sim- 
ple super-cooled liquids, positive information as to their true charac- 
ter is lacking. Vague speculation in the absence of facts is un- 
profitable. 

The difficulty of investigating the properties of technical glasses 
is enhanced by the fact that, unless the precautions taken in the 
manufacture of optical glass are observed, different samples of glass 
from the same pot may vary materially in composition. Technical 
glasses often, if not usually, actually represent unstable systems. 
That it is difficult to find any close relationship between the com- 
position and properties of technical glasses is not, therefore, to be 
wondered at. At the outbreak of war the independent workers 
who undertook the investigation of glass must have been struck with 
the paucity of journal and textbook literature on the subject, and 
with the fact that such literature as existed contained no practical 
details and a few analyses. In the case of miners’ lamp glasses 
official tests were established, and the requirements of the makers 
of lenses, etc., were definitely known. It appeared, however, that 
few chemists ever tested the glassware they used in their labora- 
tories; the results of a few tests had been published, but as to which 
of the various brands were really the best was rather a matter of 
opinion, or even of prejudice, than of scientific proof. 

It is generally recognized that, at a comparatively early stage 
in the war, British manufacturers succeeded in producing glasses 
for many essential purposes which compared very favorably with 
the foreign goods, but it will be unfortunate if they fail to realize 
that there is yet scope for improvement. No resistance glass for 
chemical glassware has yet been discovered which is sufficiently 
highly resistant to all ordinary reagents to be considered to be an 
approach to perfection. It must be admitted that the lamp work- 
ers (workers at the table blowpipe) have reason to be highly dis- 
satisfied with the general quality of the tube with which they have 
had to work. Difficulty of obtaining materials has certainly been 
a handicap to the manufacturer. However, it is a fact that, while 
a first-class lamp-working glass must be soft, and must have a low 
melting point, these glasses ‘‘plain’” (free themselves from seeds 
or bubbles) only when very strongly heated in the furnace. The 


| 


Glass Manufacture 121 
poor quality of much of the tube manufactured in this country is 
due to the fact that the furnaces are not capable of working at high 
enough temperatures. 

Almost nothing is known of the chemistry and physics of the 
founding and plaining of glass, exactly why it is, for instance, that a 
“checked” pot of metal will not “plain,” or how and why the various 
kinds of cords are formed. We have very little quantitative knowl- 
edge of the properties of plastic and liquid glass, and very few at- 
tempts have been made to work out methods of investigation. Glass 
has, of course, no melting point, but perhaps the point of cohesion 
of two pieces of glass in optical contact, which seems to be quite 
sharp, may serve as a physical constant. The viscosity of glasses, 
about which nothing is known, is a matter upon which information 
would be of use to manufacturers who employ mechanical methods 
of glass blowing. 

There is considerable scope for investigations on the materials 
used in the glass trade, particularly with a view to substituting 
cheaper materials for those in use before the war. ‘The best quality 
of resistance lighting ware manufactured in Austria before the war 
contained a large proportion of boric acid, which would make the 
goods almost prohibitively expensive at the present price of borax. 
A good deal has been done during the war in the way of substituting 
soda for potash in glasses, but the results, at least so far as glass or 
electric lamp bulbs and lamp-working tubes are concerned, have 
not proved satisfactory. However, systematic research may be 
fruitful of results. ‘The influence of ingredients of glasses, such as 
magnesia and alumina, which have generally been introduced into 
glasses accidentally as impurities in the raw materials, is a subject 
for research. 

Prof. Boswell and others have carried out useful investigations 
on British sources of important glass-making materials, such as 
sand and feldspar, but the results have not been highly satisfactory, 
possibly partly owing to circumstances arising out of the war. In 
1915 it was still possible to obtain Swedish feldspar containing 13 
per cent. of potash and very little iron, delivered flour-ground in 
London at less than £3 per ton. During the present year the cost 
of Cornish feldspar, containing 10 per cent. of potash and a consid- 
erable amount of iron, delivered in lumps in London, cost over £7 
per ton. ‘The difference in the quality of the material is even more 
important than the increase in price. 
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Except in some of the larger works, very crude methods are em- 
ployed in the handling and treatment of materials, and in this the 
glass trade may be considered to be very backward. The best 
methods of grinding and mixing batch and cullet, and the use of 
magnetic separators, conveyors, etc., in the industry really require 
investigation. The treatment of different kinds of material re- 
quires special study. On the proper treatment of the materials 
and the mixing of the batch depends the quality of the glass, and 
the saving of loss due to stones and cords. Glass makers are hard 
on machinery, which they cordialiy dislike, but which they will 
have to put up with if the trade is to hold its own against foreign 
competition. 

Regenerative or recuperative glass-fired pot furnaces have for 
some time been in use in this country, but recent attempts to work 
them intensively have not met with a great measure of success on 
account of the repeated failure of the refractory materials in the fur- 
naces and pots. When working at full pressure, and using open 
pots, it is possible to fill the pots after the blowers have stopped 
work in the evening, and to found, plain, and cool off the metal by 
the next morning. ‘Thus it is possible to work the factory with a 
single shift of blowers working about 48 hours a week. However, 
to work this single shift the glass must be got ready within the twelve 
hours. 

Continental glass manufacturers have succeeded in working in 
this way, and for the sole reason that they are provided with superior 
refractory materials. It appears that satisfactory fire clays exist 
in this country, and the production from them of suitable fire bricks, 
siege blocks, pots, etc., should not present insuperable difficulties. 
The problems await the early attention of the Glass Research As- 
sociation. The matter is one of vital importance, for the saving of 
fuel alone is 50 per cent. of that used in the non-regenerative fur- 
naces. 

The position with regard to tank furnaces is more satisfactory, 
but much may be done towards the improvement of the refractories 
used in their construction. ‘The increase in the cost of fuel and 
labor also calls for close attention to improvements in gas producers 
and mechanical accessories. 

During the war considerable progress was made in the manufac- 
ture of mould-blown goods, such as electric lamp bulbs, and scientific 
and illuminating hollow ware, which differ from common bottles 
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in that the goods show no seam, the glass being turned in the mould 
during the process of blowing. Mould-blown goods cannot be 
classed as artistic, but from the utilitarian standpoint they are 
often superior to the hand-made, being consistently true to pattern, 
and much the cheaper. 

Progress in the application of mechanical methods to the produc- 
tion of this class of goods has been made only to the extent of intro- 
ducing American machines, such as the Empire machine and the 
Westlake machine, which two British firms have installed for the 
manufacture of electric lamp bulbs. 

Progress in the manfacture of jars, bottles, etc., from glass pro- 
duced in tanks has been retarded rather than advanced by the war, 
but manufacturers seem anxious to make up for lost time. It must 
be admitted that more actual progress is being made in America 
than in this country, and there is a tendency on the part of our manu- 
facturers rather to purchase the rights to use American machinery 
than to spend money on the investigation and development of new 
processes. Enterprise of this kind is very costly, and more than 
one American invention is credited with having cost those who 
undertook the development of it more than half a million sterling. 

The output of glass tubing has been enormously increased, par- 
ticularly for uses connected with the war. In many glass houses 
men engaged in the hand-made trade became tube drawers, and soon 
became highly skilled at the work. The methods of working em- 
ployed varied greatly, and it would be interesting to obtain statistical 
information as to their relative efficiency. It must be allowed that, 
as much of the tube was drawn in glass houses not specially designed 
for tube drawing, the men were often at a serious disadvantage. If 
the output is to be large, a tube shop must be so designed that the 
men have to walk the minimum distance between the processes of 
gathering, marvering, reheating, etc. ‘Tubes over one inch in diam- 
eter should certainly be annealed before issue, which is not usually 
done. 

Several methods of tube drawing by machinery have recently 
been patented in America, but little is yet known as to their merits. 

Our knowledge of the processes of annealing is not satisfactory, 
but it has certainly been extended during the war, and in this con- 
nection the thanks of the glass trade are due to Mr. F. Twyman, 
of Messrs. Adam Hilger, Ltd., whose valuable contribution to the 
study of the subject has been published in the Journal of the Society 
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of Glass Technology. ‘The Hilger instrument for testing goods after 
annealing has found wide application. 

The fact is that both ornamental flint glass and common bottles 
anneal without difficulty, the one on account of the nature of the 
glass, the other on account of the fact that the lehrs contain a large 
mass of hot material, the temperature of which must naturally 
change slowly. However, in dealing with light articles, particularly 
when, as in the case of chemical or illuminating hollow ware, re- 
sistance glasses are used, considerable difficulties are experienced. 
The glass is first chilled in the mould so as to set up the condition 
arrived at in the so-called toughened glass. An unannealed beaker 
will stand any amount of rough treatment, and liquid may be boiled 
in it. However, it cannot be cut off, and it may at any moment fly 
to pieces. In such an article the outer surface is probably fairly 
uniformly in compression and the inner surface in tension. 

The first stage in the annealing of such goods is to heat them 
to a temperature not far below the softening point for a sufficient 
time to eliminate the stresses. This is the vital part of the process, 
for it seems as if a badly annealed article were practically even more 
unstable than such an article before annealing, owing to the inequality 
of the strains. Very even and regular heating is necessary, and this 
is only attainable in specially constructed lehrs heated from below 
as well as from above. ‘The cooling must be at such a rate as to 
avoid the introduction of fresh strains in the glass. The annealing 
of light hollow ware is of vital importance. 

In branches of the trade in which the goods have to go through 
a number of processes, success or failure depends very largely upon 
the proper layout of the works, and the arrangement for transport- 
ing the goods so as to avoid breakage in passing from department to 
department; and very close attention will have to be paid to working 
conditions, to the comfort of the work people, and to their conve- 
nience in the matter of hours of labor. The scientific study of prob- 
lems relating to industrial administration has made great progress 
in America, and is now receiving attention in this country. 

The foregoing remarks apply to the glass industry in general, 
but the varied character of the numerous branches makes it quite 
impossible to deal with matters of detail. At the moment special 
interest attaches to certain branches of the industry which are sched- 
uled for protection in accordance with the new trade policy. These 
are: ‘Optical glass, including lenses, prisms, and like optical de- 
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vices; scientific glassware; illuminating glassware.’’ The coun- 
try is now practically self-supporting with regard to scientific hollow 
ware, and it may be hoped that the labors of the Standardization 
Committee of the Society of Chemical Industry, which have aimed 
at the standardization of chemical apparatus, may have been of 
value to the industry. The output of lamp-blown apparatus and 
of graduated apparatus has increased enormously, but it may be 
anticipated that this branch of the industry will meet with keen 
competition. The scientific public, critical of home-made goods, 
has suddenly awakened to the fact that much of the imported 
graduated ware was very inaccurate, and is insisting on a higher 
quality of goods, which the British manufacturers are succeeding 
in supplying. 

Though great progress has been made in the manufacture of il- 
luminating glassware, neither plant nor labor has been sufficient to 
cope with the demand. Optical glass was manufactured in this 
country before the war, but on a scale totally insufficient to meet 
our requirements, and during the past five years the development 
of the industry has been extraordinary. It must be remembered 
that while a very inferior lamp chimney will still serve a very useful 
purpose, optical glass must be good, indeed, very good, or it will 
be quite useless. 

In this part of the industry refractories play an important part, 
for if the pots will not withstand the solvent action of the glass, as 
the pot material dissolves it changes its composition, and also gives 
rise to stones and cords. ‘The iron oxide from the clay tends to dis- 
color the glass, and the color cannot be corrected by the use of man- 
ganese or other reagents. Stirring the molten glass, which is neces- 
sary in order to make it homogeneous, naturally presents difficul- 
ties which have been only partially overcome. The reduction of 
the wastage between the founding of the glass and the formation 
of the blocks and blanks supplied to the lens maker offers scope for 
investigation. Though much research work has already been 
carried out in this country and also in America, where the industry 
is also a new one, much remains to be done. Very high credit at- 
taches to the work already accomplished. 

Finally, while we must try and hold on to what we have won, 
we must endeavor to win back what we have lost. The diversion 
of plant and labor previously engaged in the manufacture of high- 
class ornamental glassware has resulted in the disorganization of 
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a branch of the industry in which the country held a predominant 
position. It must be remembered that the Central Empires formed 
one of our best markets for this class of goods. 

The replacement of hand-made articles by machine-made goods 
is perhaps one of the unavoidable consequences of civilization, 
and, balancing the advantages and disadvantages, we may, on 
the whole, gain by the change. While the machine may increase 
the perfection of the form of the article, though perfection of form 
may not imply enhancement of beauty, the material almost always 
suffers in mechanical treatment. There is a play of the lights on 
the surface of a piece of hand-worked English flint glass which is 
never to be found in a mould-blown article. American mechanical 
reproduction, of English cut glass are very wonderful, but they abso- 
lutely lack the craftsman’s touch. 

The branch of the trade should remain largely a handicraft. 
Economies can, however, be introduced in many directions, and there 
is no reason why the old-fashioned round furnace should still be 
used. Such fuel-wasting machines should, in the national interest, 
be prohibited under D. O. R. A., or her successor. 


METHYL OR WOOD ALCOHOL AND ITS END-PRODUCTS 
IN THE BODY.! 


The menace of methyl alcohol or wood spirits to human health, 
though long known to physicians, has never been adequately ap- 
preciated by the public. Heretofore the dangers arising from its 
introduction into the body have for the most part been confined 
to some accidental or casual intake of the substance, and larger 
numbers of fatalities have arisen only in unusual circumstances, 
such as the criminal adulteration of alcoholic beverages with wood 
alcohol. With the enforcement of national prohibition, however, 
the prospect of more frequent instances of harm through the use of 
this intoxicant in place of the forbidden grain spirits and other 
drinks containing ordinary ethyl alcohol is unfortunately before 
the nation. Within the last few weeks the newspapers have been 
reporting the deaths of more than a hundred persons from the adul- 
teration of alcoholic beverages with methyl alcohol. It therefore 


1 From Jour. Amer. Med. Assoc., Jan. 3, 1920. 


An 1920 Methyl or Wood Alcohol. 127 


becomes more necessary than ever to understand the toxicology 
of methyl alcohol and its behavior in the body. To combat an 
enemy we must learn to know its mode of attack. 

Chemically, the difference between methyl alcohol (CH;OH) 
and ethyl alcohol (CH;CH2OH) is not striking, though the methods 
of preparation are dissimilar. When wood is subjected to destruc- 
tive distillation, methyl alcohol is one of the products formed. 
Ethyl alcohol is derived from the fermentation of grains or fruits. 
Wood alcohol, about 10 per cent., may be added to ethyl alcohol to 
render the latter, unfit for beverage purposes, and the government 
has ruled recently that such denatured alcohol must bear on the 
label a special warning concerning the dangers of methyl alcohol. 
Elsewhere in this issue appears the report of a case of wood alcohol 
poisoning thoroughly studied- with reference to the symptomatology 
and pathology.” When death occurs, there is usually coma, with 
death from respiratory paralysis. According to our present knowl- 
edge, methyl alcohol is eliminated slowly from the body, an end- 
product of the oxidation in the body being formic acid. 

Formic acid, HCOOH, has been recognized as an excretory prod- 
uct of methyl alcohol since Pohl* demonstrated, in 1895, that intro- 
duction of this alcohol into the stomach leads to an increased output 
of formic acid in the urine. Hence the latter affords a possible 
means of ascertaining whether or not wood alcohol has been taken 
into the organism. A mere qualitative test for formic acid, how- 
ever, will not suffice; for this substance has been known, at least 
since 1877,4 as a normal constituent of the urine. Therefore it is 
essential to know something regarding the extent to which formic 
acid may occur in the urine under what may be called normal con- 
ditions of living. According to Autenrieth,® the quantity eliminated 
may vary considerably in different persons, though it tends to ex- 
hibit a uniformity in an individual living on a fairly uniform 
diet. The figures approximate 0.25 Gm. a day as an illustrative 
average. 

When methyl alcohol is ingested, the output of formic acid in 

2 Harrop, G. A., Jr., and Benedict, E.M.: “Acute Methyl Alcohol Poison- 
ing Associated with Acidosis,” J. A. M. A., Jan. 3, 1920, p. 25. 

* Pohl, J., Arch. f. Exper. Path. u. Pharmakol., 31: 286, 1895. 

4 Thudichum, Arch. f. d. ges. Physiol., 15: 129, 1877. 

5 Autenrieth, W.: ‘‘Ueber den Ameisensauregehalt des Harns, normaler- 


weise und nach Eingabe verschiedener Substanzen, Miinchen.”” Med. Wehnschr., 
Aug. 1, 1919, No. 31, p. 862. 
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the urine promptly increases. For example, a person who had 
taken 80 Gm. of pure methyl alcohol in the course of eight days 
shqwed an extra elimination of formic acid above his usual output 
equivalent to 5 per cent. or more of the consumed spirits. It will 
be observed that even when these relatively innocuous doses were 
taken, a quantitative investigation betrayed the intake. With larger 
doses, methyl alcohol itself, which is missed in such instances as 
that just cited, may appear in the urine. Other alleged precursors 
of formic acid, such as glucose, and lactic acid which might readily 
be taken into the body in exceptionally large quantjties in the course 
of an ordinary regimen, were found by Autenrieth to be without 
appreciable influence on the output. Formaldehyde, HCOH, did 
not produce an increment; but formic acid itself was quite resistant 
to oxidation in the body, so that unlike many other organic acids it 
again reappeared in the urine in considerable proportions unchanged. 
Fortified with these facts, the chemist will be better prepared to 
ascertain the occurrence of poisoning with wood alcohol when the 
direct evidence may be lacking or inconclusive. At the present 
juncture the public should be made to appreciate that methyl 
alcohol is a dangerous poison; that one of its serious effects is perma- 
nent blindness, and that it may be so prepared as to be ordinarily 
indistinguishable by odor or taste from ethyl alcohol. It should 
be emphasized that the selling or promoting the sale of or use of 
either methyl or ethyl alcohol as a beverage is the doing of an un- 
lawful act. 


FIXATION OF PRICES NO NEW THING.! 


Mr. L. Zions, Secretary of the P. A. T. A. of New South Wales, 
sends us the following extract from a magazine in his library. It is 
particularly apposite at the present time, in view of the world- 
wide endeavor to reduce prices through the instrumentality of 
government regulations. 

The article was written by the late Elbert Hubbard, and ap- 
peared in the American Era magazine of April, 1914. Mr. Hub- 
bard had just been reading a book, entitled ‘“The Common People 
of Ancient Rome,’’ by Professor F. F. Abbott. In his own inimita- 
ble style he reviews the book under the title of 


1 From The Australian Journal of Pharmacy, Nov. 20, 1919. 
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THE DIOCLETIAN EDICcTs. 


“T have just been reading a most interesting book, entitled “The 
Common People of Ancient Rome,’ by Frank Frost Abbott, Ken- 
nedy, Professor of Latin Language and Literature in Princeton 
University. 

‘““As long as the common people of Rome were in the ascendant, 
Rome ruled the world. When they became pauperized through 
paternalism, weakness, degeneration, disease and dissolution were 
at the door. 

“T recommend very few books—beside my own—but this book 
by Professor Abbot on the common people of Rome should be read 
by all of the common people of America. 

“There is one chapter especially that is worth the price of ad- 
mission, and that is the chapter on the Emperor Diocletian, who 
lived in the fourth century after Christ. This man had a deal to 
do with ushering in the dark ages. His intent and desires were 
right, but he had a wonderful itch for butting in and taking charge 
of everything. The people were not allowed either to choose their 
own religion or to do business in their own way. Diocletian knew 
nothing about natural law; that is, spiritual law. 

“High prices then prevailed. Diocletian devised a scheme 
for keeping them down—this, in the interests of the common peo- 
ple, for politicians, propagandists, reformers, rulers, who live off 
the common people, have ever been anxious to show the common 
people what to do. So comes Diocletian, solicitous on account of 
high prices. He sends his secretaries through the market places, 
makes a list of seven hundred commodities, and the secretaries 
fix maximum prices at which things should be sold. The penalty 
for charging more than the established price was death. 


“In order that there could be no misunderstanding, Diocletian 
had the names of the articles and the prices above which they should 
not be sold cut in stone and placed on the walls all around the mar- 
kets. 

‘What was the result? Simply this, that the common people 
who had been busy producing all of the commodities that minis- 
tered to human life became panic-stricken. Animation flagged. 
Inspiration died. Laughter ceased. No such thing as joyous 
labor longer existed. 
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“The threat hanging over them of what the Government pro- 
posed to do killed spontaneity, and creation, development and pro- 
duction died. 

“And behold, there came the dark ages, when for a thousand 
years night prevailed; when for a thousand years the world did not 
produce a poet, an orator, an inventor, an artist, a navigator, a 
mathematician; when fear was supreme, and hope stood far away 
in the shadow, shivering and cold, a finger to her lips. 

“Our friends in Washington should read this book on the com- 
mon people of Rome, and learn the lesson, which is: the less rulers 
mix in, dictate and try to regulate economic activities, the better 
it is for the common people. 

“Well did Thomas Jefferson say, “That Country is governed best 
that is governed least.’ ”’ 


CORRESPONDENCE. 
PHARMACOPOEIAL CONVENTION, MAY 11, 1920 


SECOND NOTICE. 


In harmony with the requirements of the By-Laws, attention of 
interested parties is called to the meeting of the Tenth Decennial 
Pharmacopoeial Convention of the United States, to be held be- 
ginning at 10.00 A.M., May 11, 1920, at the Willard Hotel, Wash- 
ington, D. C. All incorporated bodies and other institutions en- 
titled to membership in this Convention are entitled to at once 
apply to Dr. Noble P. Barnes, Arlington Hotel, Washington, D. C., 
for the necessary blanks for membership in the Convention. 

Prior to the meeting of the Convention, the Committee on Cre- 
dentials will meet in Washington to consider all applications which 
are made. It is important, therefore, that all applications for mem- 
bership should be in the hands of Dr. Barnes at least six weeks be- 
fore the date of the meeting. It will be difficult to consider, properly, 
credentials which are delayed beyond that date and especially 
those which may be presented at the time of meeting. 

Sincerely, 
H. W. Wui#y, President, 9th Decennial 
Pharmacopoeial Convention of the 
United States. 
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UNITED STATES PHARMACOPOEIAL CONVENTION. 
PROPOSED AMENDMENTS TO CONSTITUTION AND BY-LAWS. 


The following amendments to the Constitution and By-Laws 
are recommended by the Board of Trustees for adoption by the 
Convention at Washington, May 11, 1920. 

Words to be deleted are enclosed in brackets and words to be 
added are printed in italics: 


CONSTITUTION. 
ARTICLE II. 


MEMBERSHIP. 


SecTION 1. The members of the United States Pharmacopoeial 
Convention, in addition to the incorporators and their associates, 
shall be delegates elected by the following organizations in the man- 
ner they shall respectively provide: Incorporated Medical Colleges 
and Medical Schools connected with Incorporated Colleges and Uni- 
versities, Incorporated Colleges of Pharmacy, and Pharmaceutical 
Schools connected with Incorporated Universities, Incorporated 
State Medical Associations; Incorporated State Pharmaceutical 
Associations, the American Medical Association, the American 
Pharmaceutical Association [and] the American Chemical Society, 
the National Association of Retail Druggists, and the National Associa- 
tion of Boards of Pharmacy: provided that no such organization shall 
be entitled to representation unless it shall have been incorporated 
within and shall have been in continuous operation in the United 
States for at least five years before the time fixed for the decennial 
meeting of this corporation. 

SECTION 2. Delegates appointed by the Surgeon-General of the 
United States Army, the Surgeon-General of the United States Navy, 
and the Surgeon-General of the United States Marine-Hospital 
Service, the Secretary of Agriculture, the Secretary of Commerce 
and Labor, the Association of Official Agricultural Chemists, the 
Association of State and National Food and Dairy Departments, 
the National Wholesale Druggists’ Association [and] the National 
Dental Association, the American Drug Manufacturers’ Association, 
the United States Division of Customs, and the University of Havana, 
and by the organizations not herein before named which were ad- 
mitted to representation in the Convention of 1900, shall also be 
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members of the corporation. Each body and each branch of the 
United States Government above mentiond shall be entitled to 
send three delegates to the meetings of this corporation. But no 
such delegates as are provided for in this article shall be members 
until their credentials shall have been examined and acted upon as 
provided for by the By-Laws. Delegates admitted as members 
at any decennial meeting shall continue to be members of the United 
States Pharmacopoeial Convention until their successors shall have 
been appointed and admitted as delegates to the ensuing Convention 
and no longer. 


ARTICLE V. 
MEETINGS. 


The regular meetings of this corporation shall be held once in 
ten years. The time of holding the decennial meeting shall be upon 
the second Tuesday in May, in the first year in each decade ending 
in zero, and the place of meeting shall be in the City of Washington, 
D.C. Unless in case of emergency, the Board of Trustees and officers 
of the Convention, by joint vote shall select some other place of meeting 
and some date within the same year other than the second Tuesday in 
May. The first decennial meeting shall be held in the year rgro. 


ARTICLE VI. 
AMENDMENTS. 


Every proposition to alter or amend this Constitution shall be 
submitted in writing to the Board of Trustees, and having received 
the votes of at least five members of the Board of Trustees, shall be 
[published in the medical and pharmaceutical journals] submitted 
to the medical and pharmaceutical press, at least three months before 
the decennial meeting of the United States Pharmacopoeial Conven- 
tion, when, upon receiving the votes of at least three-fourths of the 
members present and voting, it shall become a part of this Constitu- 
tion. 

BY-LAWS. 


CHAPTER III. 
OF THE TREASURER. 


ARTICLE II. He shall pay no moneys except on the written order 
of the Board of Trustees. All bills must be accompanied by proper 
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vouchers and all payments shall be by checks, and such checks 
drawn by the [Treasurer] Secretary of the Board of Trustees for the 
payment of moneys shall be signed by the Treasurer and countersigned 
by the Chairman of the Board of Trustees to become valid. 


CHAPTER IV. 
OF THE TRUSTEES. 


ARTICLE V. There shall be an annual meeting of the Board of 
Trustees at such time and place as the Board shall direct, unless in any 
year such meeting shall have been declared unnecessary by a special 
vote of the Board. For the taking of such vote and for other matters 
the Board shall have the right to transact business by correspondence. 
Special meetings of the Board of Trustees shall be called upon the 
written request of at least three members, and the Chairman shall 
have the power to call a special meeting whenever he shall deem it 
necessary. The members of the Board of Trustees shall receive no 
compensation for their services, but traveling and other necessary 
expenses which may be incurred by them shall be paid from the funds 
of the Convention. 


CHAPTER IX. 
OF MEETINGS. 


ARTICLE II. The order of business at the first session of each 
decennial meeting shall be as follows: 
Section 4. Report of the Chairman of the Board of Trustees, the 
Secretary of the Board of Trustees and the Treasurer of the Convention. 
Change the present Section 4 to Section 5, Section 5 to 6, and 6 
to 7. 
Jas. H. BEAL, Chairman. 
H. M. WHELPLEY, Secretary 
January 30, 1920. Board of Trustees. 


ANNOUNCEMENT OF A. PH. A. SECTION ON PRACTICAL 
PHARMACY AND DISPENSING. 


Editor, AMERICAN JOURNAL OF PHARMACY, 
Philadelphia, Pa. 
Dear Sir: As Chairman of the Section on Practical Pharmacy 
and Dispensing of the A. Ph. A., I am sending out an invitation 
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and urgent request to all who are interested in the practical work 
in the store to present papers before this Section next May. 

Because of the meeting coming so much earlier than usual, 
it will be necessary to have the titles of papers furnished me not 
later than the middle of March and it is desirable that the papers be 
received at the same time or as soon after as possible. 

Some subjects which have been suggested are: 
1. Constructive criticisms of the U. S. P. This is particularly 
pertinent as the U. S. P. Convention follows the next week. 
2. The part which the pharmacist is to play in the revision of 
the U. S. P. 
3. Consideration of new remedies. 
4. Papers dealing with prescription work. 
5. The pharmacist as a clinical chemist. Papers from those who 
have had experience along this line are especially desired. 
6. What professional work can the pharmacist do to take place 
of that which is passing into the hands of the large manufacturer? 
7. A discussion of the affiliation of the drug clerk organization 
with labor unions and drug clerk strikes. 
8. Is it desirable to have laws regulating the hours which the 
pharmacist may work? 
Papers bearing on any phase of Practical Pharmacy will be very 
acceptable. 
Yours truly, 
E. A. RuppDIMAN, Chairman. 


THE ESTABLISHMENT OF A FELLOWSHIP TO EXTEND 
INDUSTRIAL USE OF GLYCERIN IN THE MELLON 
INSTITUTE OF INDUSTRIAL RESEARCH. 


Pittsburgh, Pa. 
Jan. 6, 1920. 


AMERICAN JOURNAL OF PHARMACY, 
145 N. Tenth St., Philadelphia, Pa. 

Dear Sirs: A prominent manufacturer has recently estab- 
lished an Industrial Fellowship in this Institution for the purpose of 
extending the industrial uses of glycerin. The writer, who is the 
incumbent of the Fellowship, has planned primarily to center the 
investigation on the substitution of glycerin in place of alcohol for 
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preservative and extractive purposes in pharmaceutical and allied 
fields. As you doubtless know, some of the leading authorities have 
advocated this procedure as being satisfactory in many instances, 
but it has not so far received critical study. 

The Mellon Institute is an endowed institution devoted to scien- 
tific research and its application to the industries. The glycerin 
Fellowship will be conducted in the same manner as all fellowships 
in operation at this Institute, and as such is not affected by any 
financial consideration. The data thus obtained by this organiza- 
tion is therefore unique, insofar that it represents the result of re- 
search work conducted in an impersonal manner, and is not subject 
to any private interest. For your guidance, I am submitting a copy 
of Director R. F. Bacon’s last annual report. 

I hope that the work will progress in the laboratory, so that a 
preliminary report of the research may be submitted to you in the 
near future. Your suggestions and ideas concerning this problem 
would be highly appreciated, and I would also feel grateful to you 
if you would give this matter publicity by using the enclosed note 
in the next issue of your periodical. 

Very truly yours, 
MELVIN DEGROOTE. 


OBITUARY. 


SIR THOMAS RICHARD FRASER, M.D. 


On January 4, in the City of Edinburgh, terminated the life of 
Sir Thomas Richard Fraser, M.D., LL.D., F.R.S., at the age of 
seventy-eight years. At the time of his decease he was Emeritus 
Professor of Materia Medica in the Edinburgh University. He 
was long recognized as one of Great Britain’s most eminent physi- 
cians and pharmacologists. He was graduated in medicine from this 
same University in 1862 and in 1872 was appointed a lecturer on 
Materia Medica, in which branch he early specialized. In 1877 he 
was elected as Professor of Materia Medica to succeed Sir Robert 
Christison. He continued in this chair until 1918 when failing 
health, due largely to a physical breakdown and an accident by 
which he sustained a fractured leg, compelled his retirement as 
Emeritus Professor. 
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He held many positions of prominence in his profession, having 
been president of the Royal College of Physicians of Edinburgh 
and was a member of the medical committee appointed to prepare 
the latest revision of the British Pharmacopoeia. He was a member 
of the commission to investigate plague and in that connection 
visited India in 1898. In 1902 he was knighted. He was an honor- 
ary member of the Pharmaceutical Society of Great Britain. 

Sir Thomas Fraser’s scientific standing was based upon his 
original investigations and his contributions to medical knowledge 
was mainly along the line of the pharmacologic study of potent 
remedies. His study of the physiologic action of strophanthus 
stands out yet as one of the most valuable contributions to the 
knowledge of that drug and placed it permanently among the valuable 
heart tonics. As other investigations may be mentioned those of 
physostigmin and certain snake venoms. G. M. B. 


DR. HORATIO C. WOOD. 


The demise of Dr. Horatio C. Wood, on January 3, 1920, the 
widely known authority on therapeutics, deserves more than passing 
tribute. Although a semi-invalid since 1906, at which time he 
retired from practice, his researches upon the physiological action 
of drugs have left a deep and permanent impression upon American 
medical practice; so much so that he has been called ‘“The Father of 
American Therapeutics.” 

Dr. Wood was a man of unusual breadth of vision and a tireless, 
versatile worker. He was a botanist, pharmacognocist, physiologist, 
pharmacodynamist, neurologist and clinician; possessed of keen 
powers of observation and close reasoning, his studies upon the action 
of drugs upon animals and human beings have become classic, and 
with Dr. Roberts Bartholow and others he drew international at- 
tention to the research work of American therapeutists. He was 
among the first to differentiate between the empirical use of drugs 
and the rational use, based on physiological action as determined 
by animal experimentation. With his classic studies on pharma- 
cology, he ever kept a firm faith in the preéminent value of drugs 
for the treatment of disease when rightly used, and was ever sym- 
pathetic to the claims of pharmacy for recognition as a sister pro- 
fession. 
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He was chairman of the U. S. Pharmacopoeial Convention for 
1890 and for 1900 and probably was only prevented from continuing 
as chairman of the convention for 1910 by reason of his illness. 

The profession of pharmacy, as well as that of medicine, is greatly 
indebted to the work of Dr. Wood and pharmacy may well honor 
him. 

As Dr. S. Solis Cohen has written: 

“Horatio C. Wood was a giant of soul no less than of intellect. 
His great influence for good upon the development of American 
medicine was not confirmed to his epoch-making contributions in 
the field of therapeutics, but extended into personal relations as 
well, and was owing no less to his character as a man than to his 
preéminence as a scientist. As author and teacher, he will be missed; 
as a man, he will be mourned.” J. W. E. 


C. CARROLL MEYER. 


C. Carroll Meyer passed peacefully away Monday evening, 
. December 15, 1919, after having been unconscious for three days 
following a stroke of paralysis which, possibly, had been induced 
by the effects of a murderous assault made upon him about two years 
ago by a desperate character who has never been apprehended. 

“Carroll,” as he was familiarly known to his many friends, 
was born in Philadelphia, November 24, 1854, and, as a boy, at- 
tended Saint Joseph’s College, 4th Street and Willing’s Alley. About 
July 1, 1869, he was apprenticed to Thomas J. Husband, Third and 
Spruce Streets, the originator of Husband’s Magnesia. He remained 
there until 1879 when he embarked in business for himself at 1802 
Callowhill Street, later removing to 1800 Callowhill Street, and 
finally, about twenty years ago, to 341 No. 18th St., where he 
continued the practice of his profession until stricken with the 
illness which terminated fatally. 

The funeral was held Friday, December 19, with services at his 
late home at 8.30 a.M., followed by public services at 10.30 in the 
Cathedral of Saints Peter and Paul, with subsequent interment in 
Cathedral Cemetery. He is survived by his wife and an adopted 
daughter. 

C. Carroll Meyer’s connection with the Philadelphia College of 
Pharmacy dates from the day he matriculated as a student in the 
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fall of 1871. In the spring of 1872, after the regular winter term 
had closed, he joined a summer class which met at the College one 
afternoon each week for study, quiz., etc., under the guidance of 
the lamented Dean Remington, then assistant to Professor William 
Procter. He was energetic aud studious and became a force for 
good to his fellow students during the winter term of 1872-3, when 
he served as one of three lieutenants or assistants to the president 
of his class, then the Senior Class. 

He was graduated March 18, 1873, with the degree of Ph.G., 
the subject of his graduation thesis being ‘‘Ichthyocolla.”” He im- 
mediately joined the Alumni Association and faithfully served it, 
as private and officer, during more than forty-six years. He held 
every elective office except that of recording secretary. He was 
first elected a member of the Board of Directors in 1883, was presi- 
dent in 1892-3, and served continuously as treasurer from 1900 until 
his activities were terminated by the Grim Reaper. 

He was elected to active membership in the College in 1887 and 
became a life member in 1912. He served as a member of the Board 
of Trustees from 1897 until 1914 when he declined nomination for 
re-election. 

“Love and Loyalty”’ might well have been his life motto, as these 
represent his attitude toward the College, his Alma Mater, the 
Alumni Association, his co-workers, his church and his fellowman, 
whose servant he ever strived to be. F. X. M. 


CURRENT LITERATURE 
MEDICAL AND PHARMACEUTICAL NOTES. 


Picric Acip AS DISINFECTANT.—The use of 5 per cent. picric 
acid solution is advocated by Cassegrain as a preoperative disinfec- 
tant, because it thoroughly disinfects and can be used with soap 
and water; it does not irritate the skin, and it is approximately 
40 per cent. cheaper than iodine. (New Orleans Med. and Surg. 
Jour.; through J. Amer. Med. Assoc., January 24, 1920.) 


INFLUENCE OF URANIUM ON THE BLOoD.—Mas Magro reports 
the results of extensive experimental research on the action of 
uranium on the blood-producing organs. A subcutaneous intra- 
peritoneal injection of a 2 per cent. solution of uranium acetate in 
rabbits and guinea-pigs caused an epithelial nephritis with death 
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the sixth or seventh day. This is the effect of the minimal lethal 
dose. When death occurs in three hours and a half, the blood shows 
coagulation, thrombosis, precipitation and agglutination. Uranium 
thus does not induce death directly. (Plus-Ultra, Madrid, August, 
1919; through /. Amer. Med. Assoc., January 31, 1920.) 


CLINICAL IMPORTANCE OF THE COLLOIDAL GOLD REACTION.— 
The main difficulty with the colloidal gold reaction, Eicke finds, is 
the preparation of the colloidal gold. The trouble lies in the ex- 
treme sensitiveness of colloidal gold to chemical influences; even the 
alkalinity of the glass may give the solution a bluish tinge and render 
it useless from the start. Another frequent cause of failure is that 
fresh, doubly distilled water is not used. The colloidal gold re- 
action furnishes an interesting proof of the baneful effect of ex- 
ceedingly slight impurities in water. The main value of the col- 
loidal gold reaction is that it gives us a means for the early diagnosis 
of neuro-syphilis. At the Rudolph Virchow Hospital, Berlin, it 
has established the syphilitic origin in many obscure cases. In 
one case of optic neuritis, the etiology was baffling. The personal 
. and family history was negative. The blood Wassermann test was 
negative, but the colloidal gold reaction gave the typical curve of 
cerebrospinal syphilis. The patient, who was seriously ill, was at 
once given specific treatment with good results. If it should prove 
possible to simplify the preparation of the colloidal gold, this re- 
action might be regarded as ideal and would be of the greatest value 
to medicine. (Muinchener Medizinische Wochenschrift, Munich, Sept. 
12, 1919; through J. Amer. Med. Assoc., January 31, 1920.) 


PHARMACOLOGICAL ACTION OF CADMIUM.—Cadmium is a power- 
ful emetic. Parenteral administration of the chloride produces 
nephritis, and coagulation of protein and necrosis occur at the site 
of subcutaneous injection. The lethal intravenous dose for cats, 
rats, and rabbits is low, 2 to 3.5 Mgm. of the metal given as chloride. 
(Alsberg and Schwartze, J. Pharm. Exp. Therap., 13: 504, 1919.) 


PHARMACOLOGY OF BENZALDEHYDE.—Benzaldehyde relaxes the 
tonus and inhibits the contraction of isolated smooth-muscle organs. 
It has a sedative effect on various organs im situ. It possesses definite 
and marked local anesthetic properties, anesthetizing the sensory 
nerve ending of the frog’s skin, of the cornea and of human mucous 
membranes. Benzaldehyde solutions paralyze nerve conduction. 
It is very little toxic. (D.I. Macht, ] .Pharm. Exp. Therap., 13: 508, 
1919.) 
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BENZYLALCOHOL.—Injections into the thoracic region of the 
spinal cord are followed by a severe fall in blood pressure and de- 
creased respiratory movements. It also produces spinal anesthesia. 
(Voegtlin and Livingston, /. Pharm. Exp. Therap., 13: 513, 1919.) 

5. &. 


SPONGE GATHERING IN TUNISIAN WATERS.! 


By Consut Harris N. COOKINGHAM, 
TUNIS, NOV. II, I9I9. 


Although the Greek divers have abandoned the sponge fisheries 
of the Tunisian coast for those of Tripolitan waters, unexploited 
since the Turko-Italian War, where, it is reported, unexcelled sponges 
have recently been taken (for the English market, which is paying 
almost 80 francs a kilo for the best specimens), the sponge beds along 
the Regency’s coast are bringing no small profit to the Sicilian 
dragnets and harpoonists now plying in the Gulf of Gabes and around 
the Kerkenna Islands. Sfax, the chief port of southern Tunisia, 
is naturally the trade center of the industry, the sponge market of 
Tunisia whence domestic and export prices are regulated. It is 
interesting to note that for the fine sponges which the Kerkenna 
fishers obtain the Sfax prices are from 32 francs per kilo (2.2 pounds) ; 
sponges from the Gulf of Gabes, of ordinary quality, bring 27 francs 
a kilo (formerly from 12 to 14 frances). ‘The harpoonists are bring- 
ing in good sponges, poorly dried and cleaned, which are sold at 
32 francs a kilo in Sfax. ‘There the extremely fine Kerkenna sponges 
are expected within a fortnight, for sale, it is already announced, 
at about 50 francs a kilo; these are sold without any preparation 
whatever to buyers, who themselves clean the delicate tissues. 


1From Commerce Reports, December 31, 1919. 


